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endeavour  to  present  the  more  salient  points  in  such 
perspective  as  will  enable  the  student  to  pursue  his 
investigations  in  any  branches  which  he  may  desire  to 
explore  further.  Arguments  as  to  the  relative  values 
of  the  different  schools  of  psychotherapy  I  have  thought 
it  well  to  avoid. 

I  am  greatly  indebted  to  Prof.  James  Mcintosh) 
Dr.  George  Riddoch,  Dr.  Percy  Whittick,  and  to  many 
other  friends  and  colleagues,  for  the  advice  and  assist- 
ance which  they  have  kindly  given  me. 

H.  C.  T. 


34,  Quern  Anne  Stbert,  W.l. 
June,  1921. 


PREFACE  TO  THE  FIRST  EDITION 

In  attempting  to  marshal  the  main  facts  of  neurology 
in  a  concise  and  yet,  I  hope,  readable  manner,  it  has 
been  my  constant  aim  to  bear  in  mind  the  principal 
difficulties  which  are  apt  to  beset  the  student. 

The  experience  on  which  this  book  is  founded  has 
been  obtained  for  the  most  part  at  the  Hospital  for 
Nervous  Diseases,  Maida  Vale,  and  at  the  clinics  for 
nervous  diseases  which  I  have  for  some  years  past 
held  at  the  Middlesex  Hospital.  To  my  colleagues  at 
both  these  hospitals  I  express  my  hearty  thanks  for 
the  many  opportunities  they  have  kindly  given  me  of 
observing  cases  under  their  care. 

To  the  courtesy  and  generosity  of  Professor  Pierre 
Marie  in  supplying  me  with  photographs  for  illustra- 
tions I  owe  a  special  debt  of  gratitude,  as  also  I  do  to 
Mr.  Bland-Sutton  for  the  loan  of  blocks,  and  to  others 
who  have  kindly  allowed  me  to  reproduce  illustra- 
tions, the  sources  of  all  of  which,  I  trust,  are  duly 
acknowledged. 

For  taking  photographs  of  my  cases  I  have  chiefly 
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to  thank  Mr.  Mann,  and  for  the  taking  of  the  instan- 
taneous photographs  reproduced  in  four  of  the  plates 
I  am  indebted  to  Mr.  Charles  Urban. 

Finally,  my  best  thanks  are  due  to  the  publishers 
for  the  valuable  assistance  they  have  given  me  through- 
out the  preparation  of  the  book. 

H.  Campbell  Thomson. 


April,  1908. 


CONTENTS 

Section  I. — Introductory 

CHAPTER  PAOK 

1.  General  Structure  of  the  Nervous  System  1 

2.  General  Classification  of  Neurones        .  5 

3.  The  Reflexes 25 

4.  Rigidity  and  Contractures       ...  39 

5.  Electrical  Reactions        ....  43 

6.  The  Autonomic  System  (Sympathetic  and 

Parasympathetic  Systems)      ...  46 

7.  General  Functions  of  the  Brain     .         .  54 

8.  Examination  of  the  Higher  Functions  of 

the  Nervous  System      ....  66 

9.  Paths  of  Infection  of  the  Central  Nerv- 

ous System 72 

10.  Lumbar  Puncture 76 


Section  II. — Diseases  of  the  Peripheral 

Nerves 

11.  Paralysis  of  Cranial  Nerves   ...      79 

12.  Paralyses  of  the  Upper  Limb  .         .        .115 


xii  CONTENTS 

«:ilAPTKR  PAOK 

13.  Paralyses  of  tiie  Lower  Limb  .         .  140 

14.  Multiple  Neuritis 150 

15.  Tumours  op  Nerves  (Neuromata)      .         .  162 

Section  III. — Muscular  Dystrophies 

16.  The  Myopathies  ;    Amyotonia  Congenita  ; 

Peroneal  Type  of  Atrophy  .         .         .165 

Section  IV. — Diseases  of  the  Spinal  Cord 

17.  Classification 179 

18.  Paraplegia  and  Bulbar  Paralyses  .         .  183 

19.  Acute  Poliomyelitis  (Infantile  Paralysis)  189 

20.  Landry's  Paralysis 198 

21.  Myelitis 201 

22.  Subacute  Combined  Degeneration    .         .  207 
53.  Disseminated  Sclerosis     ....  210 
21.  Progressive  Muscular  Atrophy  and  Pro- 
gressive Bulbar  Paralysis    .         .         .  219 

25.  Spastic  Paraplegia  ;  Amyotrophic  Lateral 

Sclerosis  ;  Ataxic  Paraplegia        .         .  228 

26.  Friedreich's  Disease  (Hereditary  Ataxy) 

and  Hereditary  Spastic  Paraplegia      .  239 

27.  Syringomyelia 246 

28.  Spina  Bifida  ;    H^ematomyelia  .         .         .  251 


xiv  CONTENTS 

CHAPTER  PAGE 

44.  Convulsions       .         .         .         .                  .  428 

45.  Epilepsy 432 

46.  Tetany 449 

47.  Paralysis  Agitans  (Parkinson's  Disease)  .  452 

48.  Chorea   (Rheumatic   Chorea,   Sydenham's 

Chorea,  St.  Vitus's  Dance)    .         .         .  460 

49.  The  Tics 467 

50.  Myoclonus  ;  Myotonia  Congenita  ;  Family 

Periodic  Paralysis         .         .         .         .471 

51.  Occupation  Neuroses         ....  475 

52.  Psych oneuroses         .....  479 

53.  Neuralgia;  Headache;  Migraine      .         .  513 

54.  Vertigo 527 

55.  Vaso-motor  Neuroses        ....  531 

56.  Exophthalmic  Goitre  (Graves's   Disease, 

Basedow's  Disease)        ....  536 

57.  Tetanus  (Trismus,  Lockjaw)  ;  Hydrophobia  542 
INDEX 549 


LIST  OF   PLATES 

FACINO   PAOE 

Plate  1  (Colour) 5 

Motor    Field    with    its    Two    Principal 
Orders  of  Projection  Fibres. 

Plate  2  (Colour) 6 

Diagram  of  Principal  and  Subsidiary 
Descending  Projection  Fibres. 

Plate  3  (Colour) 11 

Sensory  Field  with  its  Principal  Orders 
of  Projection  Fibres. 

Plate  4  (Colour) 49 

Diagram  of  Arrangement  of  Vertebral 
Sympathetic  System. 

Plate  5  (Colour) .83 

The  Fundus  Oculi. 

Plate  6 118 

Skiagram  of  a  Cervical  Rib  which  gave 
rise  to  Symptoms  of  Pressure  on  the 
Lower  Roots  of  the  Brachial  Plexus. 

Plate  7 168 

High-stepping  "  Gait  in  Pseudo-hyper- 
trophic  Paralysis. 

XV 


<( 


xvi  LIST   OF   PLATES 

FACING    TAGE 

Plate  8 170 

Case  of  Myopathy  showing  the  Charac- 
teristic Attitude  op  Lordosis. 

Plate  9  (Colour) 180 

Tracts  of  the  Spinal  Cord. 

Plate  10 202 

Gait  in  Paraplegia  following  Myelitis. 

Plate  11 213 

Instantaneous  Photograph  showing  Tre- 
mors in  Disseminated  Sclerosis. 

Plate  12 246 

Cavities  and  Gliomatosis  of  the  Spinal 
Cord  in  Syringomyelia. 

Plate  13  (Colour) 254 

Diffuse  Sarcoma  of  the  Brain  and  Cord. 

Plate  14 278 

Spirochetes  in  the  Brain  in  a  Case  of 
General  Paralysis  of  the  Insane. 

Plate  15 324 

Case  of  Posterior  Basic  Meningitis  show- 
ing Extreme  Retraction  of  the  Head. 

Plate  16 332 

Bilateral  Athetosis  in  Cerebral  Diplegia. 

Plate  17  (Colour) 337 

The  Fundus  Oculi  in  Amaurotic  Family 
Idiocy. 


LIST   OF  PLATES  xvii 

rACINO   PACK 

Plate  18  (Colour) 355 

Diagram  op  the  Convolutions  of  the 
Cerebral  Cortex. 

Plate  19  (Colour) 366 

The  Cranial  Nerves  at  the  Base  of  the 
Brain. 

Plate  20  (Colour) 368 

Tumour  at  the  Angle  of  the  Pons  and 
Cerebellum. 

Plate  21 391 

Section  of  the  Brain  showing  the  Anatomy 
of  the  Internal  Capsule. 

Plate  22 399 

Characteristic  Gait  in  Hemiplegia. 

Plate  23 467 

Successive  Stages    of    Stumbling  Move- 
ments in  a  Coordinated  Tic. 


4       DISEASES  OF  THE  NERVOUS  SYSTEM 

arc  capable  of  retraction  and  protrusion  in  an  amoeboid 
manner,  thereby  linking  up  or  breaking  connections,  as 
the  case  may  be ;  but  this  is  at  present  largely  a  matter 
of  conjecture. 

A  clear  conception  of  the  constitution  of  the  nervous 
system  as  made  up  of  collections  of  neurones  is  an  im- 
portant aid  to  the  understanding  of  all  nervous  diseases, 
for  it  enables  us  to  foretell  to  a  large  extent  the  course 
and  limits  of  degenerations  and  to  understand  how 
certain  tracts  may  be  affected  to  the  exclusion  of 
others. 
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that  give  rise  to  voluntary  movements.  The  cell  bodies 
of  these  upper  motor  neurones  are  situated  in  the  motor 
area  of  the  cerebral  cortex,  and  while  their  short  branches 
(dendrons)  interlace  with  others  in  all  directions,  their 
long  ones  (axons)  converge  to  form  the  main  motor 
tract.  After  coming  off  from  their  cell  bodies  in  the 
cerebral  cortex  these  fibres  pass  successively  through 
the  corona  radiata,  internal  capsule,  crus  cerebri,  pons, 
and  medulla.  At  the  level  of  the  eras  and  the  pons  some 
of  the  fibres  leave  the  main  body,  and,  after  decussating 
with  their  fellows  of  the  opposite  side,  terminate  round 
the  motor  cells  of  various  cranial  nerves.  At  the  medulla 
nearly  all  the  remainder  of  the  fibres  decussate  with 
their  fellows  of  the  opposite  side  and  then  pass  down  the 
cord  as  the  crossed  pyramidal  tracts,  where  they  terminate 
at  different  levels  by  coming  into  relationship  with  the 
branches  of  the  large  motor  cells  of  the  anterior  cornua. 
This  communication  with  the  cells  of  the  cord  is  not  a 
direct  one,  but  appears  to  be  established  through  short 
intermediary  neurones  in  the  grey  substance  of  the  cord. 

Those  fibres  wThich  do  not  decussate  at  the  medulla 
travel  down  the  anterior  columns  of  the  cord  on  the 
same  side  and  form  the  direct  pyramidal  tracts.  Their 
destination  is  likewise  the  cells  of  the  anterior  cornua, 
and  as  they  descend  the  cord  they  also  cross  to  the 
cells  of  the  opposite  horns.  These  fibres  have  generally 
all  reached  their  destinations  by  the  time  they  have 
arrived  at  the  midthoracic  region  of  the  cord,  below  the 
level  of  which  the  direct  pyramidal  tract  cannot  usually 
be  traced. 

The  motor  paths  are  continued  frcm  the  anterior 
horns  outwards  to  the  muscles  by  a  secondary  set  of 
projection  fibres  known  as  the  lower  motor  neurones, 
whose  cell  bodies  are  situated  in  the  grey  matter  of 
the  anterior  horns.  The  course  of  these  two  sets  of 
descending  projection  fibres  is  depicted  in  the  accom- 
panying plate  (Plate  1). 

In  addition  to  the  main  tracts  just  described  there 
arc  some  subsidiary  tracts  which  also  conduct  impulses 
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current.     Over  hair-clad   parts,   plucking  the 

hairs  ceases  to  be  painful. 
Sensations  of  heat  from  temperatures  higher  than 

about  45°  C. 
Sensations  of  cold  from  temperatures  below  20°  C. 

After  destruction  of  all  cutaneous  afferent  fibres  the 
fart  is  still  endowed  with  deep  sensibility. 

Pressure  can  be  recognized,  and  its  gradual  increase 
appreciated.  Pain  is  produced  by  excessive  pressure 
(measured  by  the  algometer).  Movements  of  muscles 
can  be  recognized. 

The  point  of  application  of  pressure  can  be  localized. 

The  patient  can  recognize  the  extent  and  direction  of 
movement  produced  passively  in  all  the  joints  within 
the  affected  area. 

Muscle  sense. — Sensations  from  muscles,  joints, 
and  ligaments  are  generally  grouped  together  under 
the  term  "  muscle  sense,"  and  their  loss,  singly  or  com- 
bined, is  largely  responsible  for  the  incoordination  in 
locomotor  ataxy. 

The  sense  of  the  muscles  can  be  tested  by  finding 
whether  the  patient  can  distinguish  the  differences  in 
weight  of  objects  of  similar  size;  and  allied  to  this  is 
the  power  of  recognizing  with  accuracy,  by  contact,  the 
shapes  of  objects,  i.e.  the  stereognostic  sense. 

When  the  sensibility  of  the  joints  is  impaired  the 
patient  cannot  tell  in  what  position  his  limbs  are  placed, 
and  this  can  be  demonstrated  by  putting  the  limbs  in 
various  positions  and  requesting  him  (while  his  eyes 
are  closed)  to  describe  the  positions  or  to  put  his  other 
limbs  into  similar  positions. 

The  sensibility  of  the  bones  can  be  tested  by  means  of 
vibrations  produced  by  placing  on  them  a  tuning-fork. 
This  sensation,  like  those  from  the  muscles  and  joints, 
is  frequently  impaired  in  locomotor  ataxy. 

2.  Sensory  Neurones  in  the  Posterior  Roots 

The  distribution  of  anaesthesia  in  root  lesions  differs 
from  that  of  the  peripheral  nerves  inasmuch  as  the  fibres 
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of  those  forming  the  posterior  roots  (exogenous  fibres), 
and  to  a  small  extent  of  fibres  which  run  from  one  level 
of  the  cord  to  another  {endogenous  fibres). 


Pig.  2.— Segmentary  aeneory  areas  ot  the  iploBl  cord.  (After  Touffc.) 
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On  their  way  up  they  give  off  numerous  collaterals  which 
terminate  in  the  cells  of  the  grey  matter.  From  the 
nucleus  gracilis  and  nucleus  cuneatus  there  starts  a  second 
relay  of  fibres  which  cross  and  terminate  in  the  optic 
thalamus  of  the  opposite  side.  From  the  optic  thalamus 
springs  a  third  set  which  spreads  out  and  terminates  in 
the  cerebral  cortex.     (Plate  3.) 

The  chief  function  of  these  long  fibres  of  the  posterior 
columns  appears  to  be  that  of  conducting  impulses  for 
tactile  discrimination  (i.e.  compass  test)  and  for  the 
sensations  of  passive  movements  and  position  which 
rise  into  consciousness,  since  these  sensations  are  not 
lost  on  the  opposite  side  in  a  Brown-S6quard  lesion  of 
one  half  of  the  cord  (Head). 

Destruction  of  these  columns  is  usually  accom- 
panied by  some  ataxy,  though  the  influence  in  this 
direction  of  a  possibly  associated  lesion  of  fibres 
connected  with  the  cerebellar  tracts  must  not  be  lost 
sight  of. 

(b)  There  are  fibres  which  run  a  variable  distance 
up  the  cord  and  then  cress.  Their  function  seems 
mainly  to  be  that  of  conducting  tactile  impulses,  and, 
owing  to  the  distance  they  run  in  the  cord  before  crossing 
to  the  ascending  columns  of  the  opposite  side,  they  too 
arc  often  apt  to  escape  on  the  opposite  side  to  the  lesion 
in  a  Brown-Sequard  paralysis  (Head). 

There  are  also  fibres  which  pass  up  the  cord  some 
distance,  and  then  communicate  with  cells  at  the 
apex  of  the  posterior  horns  to  form  Lissauer's  tract. 

The  fibres  passing  direct  to  the  cells  of  the  an- 
terior horns  need  no  special  description. 

The  endogenous  or  propriosplnal  fibres  of  the  posterior 
column  which  connect  different  segments  of  the  cord 
together  are  situated  chiefly  at  the  concavity  of  the  grey 
matter,  where  they  form  the  cornuo-commissural  bundle, 
and  near  the  septum  dividing  the  posterior  columns  of 
the  two  sides,  where  they  form  the  septo-marginal  bundle. 

The  direct  cerebellar  tract. — The  fibres  of  the 
direct  cerebellar  tract  take  their  origin  from  cells  forming 
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pathic,  and  deep  sensibility  fibres.  In  the  cord  the 
impulses  for  the  different  forms  of  sensation  tend  to 
unite,  irrespectively  of  the  various  paths  by  which  they 
have  arrived.  Thus  the  tactile,  painful,  and  thermal 
sensations  are  all  collected  together  in  their  own  groups, 
and  the  thermal  sensations  are  further  particularized 
into  those  for  heat  and  cold,  so  that  in  some  cases  the 
sensations  for  one  may  be  lost  while  those  for  the  other 
are  retained.  This  new  grouping  appears  to  take  place 
on  the  same  side  of  the  cord  as  that  by  which  the  impulses 
enter,  but  after  the  new  formation  has  taken  place  those 
of  tactile  sensibility,  tactile  localization,  and  painful  and 
thermal  sensibility,  all  cross  sooner  or  later  to  the  other 
side.  But  those  impulses  which  are  concerned  with  the 
knowledge  of  the  position  of  the  body,  spatial  discrimina- 
tion as  tested  with  the  points  of  a  compass,  apprecia- 
tion of  size,  form,  and  weight,  and  those  conveying  the 
sensation  of  vibration  as  produced  by  a  tuning-fork,  pass 
straight  up  the  long  fibres  of  the  posterior  columns  of 
the  same  side  to  the  gracilis  and  cuneate  nuclei.  They 
then  cross  at  the  sensory  decussation  and  pass  up- 
wards to  the  optic  thalamus,  which  part  of  their  course 
is  dealt  with  more  particularly  in  the  following  section. 

The  main  types  of  cord  anaesthesia  that  can  be 
recognized  are  those  arising — 

From  transverse  lesions. 

From  lesions  of  the  grey  matter. 

From  lesions  of  one  half  of  the  cord. 
In  lesions  which  extend  across  the  cord,  all  forms  of 
sensibility  will  be  affected  below  the  injury.  If  the 
lesion  is  complete,  there  will  be  total  anaesthesia  below  its 
level,  with  probably  a  zone  of  hypersesthesia  just  above, 
owing  to  irritation  and  inflammation  of  the  posterior 
roots  in  the  immediate  vicinity  of  the  injury. 

With  disease  of  the  commissural  grey  matter  there 
is  very  apt  to  be  loss  of  sensation  of  pain  and  tempera- 
ture, while  that  of  touch  is  preserved — a  dissociation 
particularly  well  seen  in  cases  of  syringomyelia. 

When  injury  or  disease  is  sharply  limited  to  one  half 
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wall  when  the  skin  is  gently  pinched  up,  evidence  can 
be  obtained  as  to  the  particular  viscus  which  is  the  seat 
of  the  disease. 

4.  Sensory  Neurones  in  the  Brain 
a.  from  medullary  nuclei  to  optic  thalamus 

In  the  previous  sections  an  outline  has  been  given  of 
the  sensory  neurones  of  the  cord  and  peripheral  system, 
and  of  the  courses  which  the  various  impulses  follow. 
The  long  fibres  of  the  posterior  columns  were  traced  up  to 
the  gracilis  and  cuneate  nuclei  in  the  medulla,  and  the 
various  connections  of  the  shorter  ones  were  indicated. 

At  the  cuneate  and  gracilis  nuclei  a  second  relay  of 
neurones  commences,  and,  after  decussating  with  their 
corresponding  fellows  of  the  opposite  side,  the  fibres 
pass  upwards  through  the  posterior  third  of  the  posterior 
limb  of  the  internal  capsule  and  terminate  in  the  optic 
thalamus. 

After  their  decussation  they  are  joined  in  their  upward 
course  by  (1)  fibres  conveying  sensations  which  have 
already  crossed  lower  in  the  cord,  and  (2)  others  convey- 
ing sensations  from  the  head ;  and  the  combined  bundle, 
as  it  ascends  towards  the  optic  thalamus,  is  known  as 
the  median  fillet.  It  has  already  been  mentioned  that 
the  impulses  which  pass  up  the  long  fibres  of  the  posterior 
columns  are  those  concerned  chiefly  with  recognition  of 
posture,  spatial  discrimination,  and  vibration,  while  those 
for  tactile,  pain,  and  temperature  sensibility  crossed 
earlier  in  their  course  and  passed  up  the  opposite  side  of 
the  cord.  It  will  thus  be  seen  that,  after  the  impulses 
that  have  passed  up  the  posterior  columns  leave  the 
medullary  nuclei  and  cross,  they  again  meet  the  impulses 
that  have  crossed  lower  down,  so  that  finally  all  are 
collected  together  in  the  median  fillet.  The  fibres, 
however,  still  maintain  a  definite  grouping,  by  which 
in  certain  forms  of  disease  one  set  may  be  affected  to  the 
exclusion  of  another;  and  the  investigations  of  Henry 
Head  and  Gordon  Holmes*  show  that  at  the  medullary 

*  /train,  vol.  xxxiv.,   liUl. 
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may  be  considered  as  one  of  the  leading  signs  in  sensory 
cortical  disease.  The  localization  of  these  cortical 
sensory  functions  is,  according  to  Head,  in  the  pre-  and 
post-central  convolutions,  the  anterior  part  of  the 
superior  parietal  lobule,  and  the  angular  gyri.  An 
anatomical  lesion  in  these  areas  upsets  the  orderly 
sequence  of  physiological  processes,  which  is  shown  by 
a  disturbance  of  the  psychical  acts  of  sensation. 


26     DISEASES  OF  THE  NERVOUS  SYSTEM 

cormiii,  from  which  impulses  pass  out  to  the  muscles  and 
give  rise  to  movements. 

The  parts  necessary  for  the  production  of  such  a  reflex 
act  are  (1)  a  specialized  end  organ  from  which  the  sensory 
ingoing  impulse  originates,  and  which  is  known  as  the 
receptor  ;  (2)  the  nerve  fibres  forming  the  paths  inwards 
and  outwards  along  which  the  impulses  pass,  known  as 
the  conductor  ;  (3)  the  end  organ,  known  as  the  effector, 
through  which  the  reflected  impulses  accomplish  their 
result. 

The  conductor,  even  in  the  simplest  reflex,  is  com- 
posed of  at  least  two  neurones,  and  since  the  neurones,  as 
we  have  already  seen,  are  independent  units,  there  is  a 
junction  at  which  the  impulses  are  transferred  from  the 
ingoing  to  the  outgoing  neurone.  This  junction  is  termed 
the  synapse  t  and  there  is  some  reason  for  believing  that 
it  is  at  this  part  of  the  arc  that  variations  in  the  resistance 
to  impulses  take  place,  the  direction  along  which  they 
shall  travel  being  thus  determined.  It  is  probable  that 
no  reflex  act  in  man  is  really  so  simple  as  the  one  de- 
scribed above,  for  the  collateral  branches  of  the  con- 
ductors communicate  with  others  to  form  a  chain  far 
more  complicated  than  that  of  two  neurones. 

It  is  obvious,  from  what  has  just  been  said,  that  for  a 
reflex  act  to  take  place,  the  different  parts  of  the  arc 
must  be  intact,  and  it  follows,  therefore,  that  we  have  in 
testing  the  reflexes  a  valuable  method  of  arriving  at  some 
idea  of  the  integrity  or  otherwise  of  the  parts  of  the  arc 
through  which  the  impulses  travel.  The  behaviour  of  a 
reflex,  however,  does  not  depend  solely  upon  the  con- 
ductivity of  the  elements  that  make  up  the  arc,  for,  as 
already  stated,  in  normal  circumstances  a  considerable 
degree  of  modification  is  exercised  by  impulses  which 
arrive  at  the  reflex  arc  from  more  distant  parts  of  the 
nervous  system. 

On  the  deep  or  tendon  reflexes  this  modification  from 
a  distance  is  mainly  one  of  inhibition,  and  when,  for  any 
reason,  the  controlling  influence  is  removed,  the  reflexes 
usually  become  exaggerated,  e.g.  exaggeration  of  the 
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4th  sacral  segments.  The  reflex  is  frequently  lost  in 
locomotor  ataxy. 

Gluteal  reflex,  contraction  of  gluteus  on  stimulating 
buttock.     L.,  4  and  5. 

Cremasteric  reflex,  retraction  of  testicle  on  stimu- 
lating inner  and  upper  aspect  of  thigh.     L.,  1  and  2. 

Abdominal  reflex,  contraction  of  abdominal  muscles 
on  stimulating  side  of  abdomen.    D.,  8,  9,  10,  11,  12. 

Epigastric  reflex,  contraction  of  epigastrium  on 
stimulating  lower  part  of  side  of  thorax.     D.,  4,  5,  6,  7. 

Scapular  reflex,  contraction  of  scapular  muscles  on 
stimulating  skin  in  region  of  scapula.  C,  5,  6,  7,  8,  and 
D.,  1. 

Palate  reflex,  contraction  of  soft  palate  when  touched. 

Pharyngeal  reflex,  contraction  on  stimulating  posterior 
wall  of  pharynx. 

Conjunctival  reflex,  closure  of  eye  on  touching  the 
conjunctiva. 

The  ease  with  which  these  superficial  reflexes  can  be 
obtained  in  healthy  people  varies  considerably,  especially 
as  regards  the  local  conditions.  The  plantar  reflex,  for 
instance,  may  be  unobtainable  when  the  sole  of  the  foot 
is  cold  or  damp,  and  the  abdominal  reflexes  will  not 
react  with  the  same  briskness  in  an  elderly  person  as  in  a 
child.  The  degree  of  importance  to  be  attached  to  the 
reactions  in  an  individual  case  must,  of  course,  be  left 
to  the  judgment  of  the  examining  physician,  but  from 
general  observations  inferences  can  often  be  drawn  con- 
cerning (1)  the  state  of  the  fibres  of  the  arc  on  which 
the  particular  reflex  depends,  and  (2)  the  state  of  the 
upper  levels  of  the  nervous  system,  changes  in  which,  as 
we  have  seen,  often  modify  the  reaction  of  the  reflexes 
below. 

Thus,  the  presence  of  a  superficial  reflex  indicates  the 
integrity  of  the  arc  through  which  it  is  produced,  and  so 
affords  information  which  is  frequently  of  use  in  localizing 
the  level  of  disease  in  the  cord. 

Loss  of  these  reflexes,  on  the  other  hand,  does  not 
necessarily  mean  that  the  arc  is  broken,  for,  in  addition 
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one  of  flexion  ;  the  toe  now  bends  downwards  instead 
of  upwards,  and  is  said  to  give  a  "  flexor  response." 
This  flexor  response  persists  during  the  remainder  of  life 
unless  any  interruption  of  an  organic  nature  takes  place 
in  the  conductivity  of  the  upper  motor  neurone,  in  which 
case  the  movement  returns  to  the  original  "  extensor 
response."  Therefore,  from  the  clinical  point  of  view, 
an  extensor  response,  except  in  the  case  of  an  infant,  indi- 
cates the  presence  of  a  lesion  of  the  upper  motor  neurone. 

The  best  method  of  eliciting  the  reflex  is  to  draw 
the  thumb-nail,  the  head  of  a  pin,  or  some  similar  object 
rather  firmly  along  the  sole  of  the  foot ;  in  some  cases 
the  outer,  and  in  others  the  inner,  border  of  the  sole 
gives  the  best  results.  . 

Oppenheim  has  shown  that  the  extensor  response  may 
sometimes  be  obtained  by  stroking  the  inner  side  of  the 
leg,  and  a  similar  reaction  can  also  occasionally  be  brought 
about  by  compressing  the  muscles  of  the  calf  (Gordon). 

To  constitute  a  satisfactory  reaction,  the  big  toe  should 
move  slowly  and  decisively  up  or  down.  If,  as  often 
happens,  a  brisk  movement  of  the  foot  and  leg  leads  to 
confusion,  a  lighter  stimulation  will,  perhaps,  bring  out 
the  toe  movement  without  that  of  the  foot,  or  the  move- 
ment of  the  latter  may  be  controlled  by  the  hand. 

If  the  reflex  is  difficult  to  obtain  or  uncertain  in 
direction,  it  is  well  to  test  it  when  the  leg  is  loosely  flexed 
and  also  when  it  is  extended,  for  a  reaction  is  sometimes 
better  obtained  in  the  one  position  and  sometimes  in  the 
other.  Damp  or  cold  feet,  as  already  mentioned,  make 
the  reflex  difficult  to  obtain,  and  may  lead  to  an  erroneous 
conclusion  that  it  is  absent. 

Value  in  diagnosis. — A  definite  "  extensor  response," 
after  infancy,  signifies  the  presence  of  some  modifica- 
tion of  conductivity  in  the  pyramidal  tracts,  and 
experience  shows  that  the  obtaining  of  this  extensor 
response  warrants  the  inference  that  the  interference 
is  one  due  to  organic  disease,  as  distinguished  from 
the  functional  disturbance  of  hysteria,  neurasthenia, 
and  allied  neuroses. 
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The  principal  deep  or  tendon  reflexes,  with  ti.oir 
approximate  segmentation,  are — 

1.  The  jay:- jerk. — Obtained  by  sharply  tapping  the 
chin  in  a  downward  direction  when  the  mouth  is  slight lv 
open.  The  reflex  is  obtained  through  the  senary  and 
motor  divisions  of  the  trigeminal  nerve. 

2.  The  supinator  jerk. — Obt a i ned  by  t  a  ppi ng  t  h  e  lo  w  e r 
extremity  of  the  radius  with  the  forearm  in  a  position 
midway  between  pronation  and  supination.  The  re- 
sulting movement  is  one  of  flexion  of  the  forearm  on 
the  arm,  in  which  the  biceps,  brachialis  autitus,  ami 
supinator  longus  take  part  ;  it  corresponds  to  the  oth 
cervical  segment  of  the  cord. 

3.  TJie  pronator  jerk. — Obtained  by  striking  the  lower 
end  of  the  radius  on  its  antcro-intcrnal  aspect.  A  reflex 
movement  of  pronation  results  which  corresponds  to  the 
level  of  the  Gth  cervical  segment. 
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4.  TJte  triceps  jerk. — Obtained  by  tapping  the  tendon 
of  the  triceps.  A  movement  of  extension  takes  place, 
and  the  level  of  the  reflex  corresponds  to  the  6th  and 
7th  cervical  segments. 

5.  The  knee-jerk  (2nd,  3rd,  and  4th  lumbar  segments). 
— Full  particulars  of  this  reflex  are  given  below. 

G.  The  tendo-AchiUis  jerk. — Obtained  by  tapping  the 
Achillis  tendon.  The  patient  should  kneel  in  a  chair 
with  the  feet  over  the  edge,  in  which  position  a  smart  tap 
on  the  tendon  is  followed  by  a  jerk  of  the  foot.  It 
corresponds  to  the  1st  sacral  segment. 

These  reflexes  are  generally  exaggerated  when  the 
pyramidal  tracts  above  their  level  are  diseased,  while 
they  are  diminished  or  lost  when  the  normal  inhibitory 
influence  of  the  pyramidal  tracts  is  increased  or  when 
the  continuity  of  the  reflex  arc  is  interrupted.  Their 
reaction  in  different  circumstances  may  be  exemplified 
by  a  detailed  consideration  of  the  knee-jerk. 

The  knee-jerk. — This  reflex  is  obtained  by  sharply 
striking  the  tendon  of  the  quadriceps  extensor  just  below 
the  patella,  care  being  taken  that  all  the  surrounding 
muscles  are  relaxed. 

In  doubtful  cases  relaxation  is  best  ensured  if  the 
patient  clasps  his  hands  together  and  pulls  one  against 
the  other,  his  eyes  being  meanwhile  raised  towards  the 
ceiling.  This  action,  known  as  Jcndrassik's  method  of 
reinforcement,  occupies  the  attention  and  tends  to  re- 
move any  involuntary  stiffening  of  the  muscles. 

Absence  of  the  knee-jerk  indicates  organic  disease, 
as  also  does  inequality,  but  an  increase  may  be  found 
in  functional  as  well  as  in  organic  disturbances. 

The  reflex  arc  for  the  knee-jerk  is  situated  at  the  level 
of  the  2nd,  3rd,  and  4th  lumbar  roots,  and  anything  which 
impairs  the  conductivity  of  the  elements  of  this  arc  tends 
to  diminish  the  reflex.  Thus  in  peripheral  neuritis,  where 
the  mixed  nerve  is  at  fault,  the  afferent  impulses  are 
blocked  by  the  inflamed  or  degenerated  peripheral  sen- 
sory nerves,  and  even  if  they  reach  the  cord  the  chances 
arc  that  the  motor  fibres  are  unable  to  conduct  them 
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Fig.  5.— Diagram  to  show  causes  of  main  variations  in  the 

knee-jerk. 
In  lesions  of  the  ii|>i»er  neurone  (A  and  A')  the  knee-jerk  in  usually  increased 
In  lesions  of  Uie  lower  neurones  or  of  the  quadriceps  extensor  muscles  (B)  the 

knee-jerk  is  usually  lost. 

inhibition  is  removed.     This  may  be  due  to  organic 
disease,  e.g. : 

1.  Traumatic,   as  in  fracture-dislocation  of  the 
spine. 


PLATE  t.— Diagram  of  arrangement  of  Tertebral  armpathetk 
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various  symptoms,  one  of  which  is  a  disorder  of  the  heart 
known  as  a  vaso-vagal  (Gowers)  or  pseudo-anginal 
attack,  characterized  by  palpitation,  tachycardia,  and  a 
sense  of  suffocation.  In  lesions  of  the  spinal  cord, 
anterior  roots,  or  mixed  nerves  there  may  be  vaso-motor 
symptoms,  as,  for  example,  is  seen  in  some  cases  of 
peripheral  neuritis  and  poliomyelitis. 

The  different  reactions  of  the  sympathetic  and  para- 
sympathetic systems  have  been  demonstrated  pharmaco- 
logically by  various  drugs.  Adrenalin,  for  instance,  as 
already  mentioned,  stimulates  the  vertebral  sympathetic 
and  causes  the  blood-pressure  to  rise,  the  pupils  to  dilate, 
and  the  muscles  of  the  hairs  to  contract.  It  also  stimu- 
lates the  salivary  glands  and  excites  various  areas  of 
unstriped  muscle  tissue. 

Clinically,  disturbances  of  these  systems  may  often 
be  inferred  from  signs  of  vaso-motor  instability,  as 
shown  in  the  condition  known  as  dermographism,  in 
which  a  blush  is  produced  out  of  proportion,  both  in  its 
intensity  and  duration,  to  the  stimulus  which  caused  it. 
Such  instability  is  well  seen  in  people  subject  to  urticaria, 
and  a  somewhat  similar  condition,  known  as  the  tache 
cerebrate,  is  frequently  met  with  in  cases  of  meningitis. 

In  other  instances  stimulation  of  the  skin  is  followed 
by  pallor  instead  of  redness. 

The  adaptability  of  vaso-motor  reactions  may  also  be 
lested  by  taking  the  blood-pressure  and  pulse-rate  when 
the  patient  is  in  different  positions,  such  as  lying  down 
and  standing  up. 

The  functions  of  the  cardiac  parasympathetic  system 
may  be  tested  by  observing  the  condition  known  as  re- 
spiratory arrhythmia  of  the  pulse  and  by  testing  the 
oculo-cardiac  reflex.  Normally  the  heart  beats  more 
rapidly  and  the  pulse  becomes  smaller  during  inspiration, 
while  the  reverse  takes  place  with  expiration ;  but  if 
this  arrhythmia  becomes  very  noticeable  or  takes  place 
with  slight  respiratory  movements  it  may  be  considered 
abnormal,  and  is  probably  to  be  looked  upon  as  indicating 
undue  irritability  of  the  medullary  centres.     The  oculo- 
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CHAPTER  VII 
GENERAL  FUNCTIONS  OF  THE  BRAIN 

I.  The  Cerebrum 

The  principal  functions  of  the  cerebrum  are  to  coordinate 
impulses  received  from  the  external  world  and  to  originate 
action  accordingly.  The  cerebrum  thus  acts  as  the  organ 
of  discrimination  through  which  the  individual  is  enabled 
to  adjust  himself  to  changing  circumstances.  It  is 
especially  concerned  with  the  discrimination  of  those 
impulses  which  exercise  their  influence  from  a  distance 
through  the  mechanism  for  vision,  hearing,  and  smell, 
and  on  this  account  the  cerebrum  has  been  described 
by  Sherrington  as  "the  ganglion  of  the  distance  re- 
ceptors." 

The  general  sensory  impulses  are  conveyed  to  the 
cerebrum  and  the  motor  impulses  are  conveyed  away 
from  it  by  long  bundles  of  fibres  known  as  projection 
systems,  a  description  of  which  has  already  been  given 
(p.  5  et  seq. ).  These  different  projection  systems  are  linked 
up  with  one  another  and  with  other  parts  of  the  brain 
by  association  fibres  (Fig.  8),  and  impulses  pass  along 
these  to  reach  the  higher  centres,  where  they  form  the 
basis  of  the  psychic  processes. 

Bolton  divides  the  functions  of  the  cerebrum  into 
three  grades,  as  follows  : — 

1.  Projection  spheres,  or  regions  to  which  afferent 
sensorial  impressions  pass  from  the  parts  of  the  body 
devoted  to  the  appreciation  of  the  types  of  specialized 
sensation,  namely,  vision,  hearing,  bodily  sensibility, 
smell,  and  taste; 
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The  prefrontal  lobes  are  especially  associated  with 
performance  of  the  higher  mental  functions,  and  according 
to  some  observers  the  left  lobe  is  more  important  in  this 
respect  than  the  right.  This  area  of  the  cortex  seems 
to  be  that  in  which  the  mental  processes  initiating  or  in- 
hibiting the  movements  of  the  individual  take  their  final 
form,  and  immediately  adjoining  it  posteriorly  is  the 
cortical  area  through  which  the  initiating  mental  pro- 
cesses appear  to  regulate  the  resulting  movements,  for 
when  this  part  of  the  cortex  is  diseased  on  the  left  side 
there  is  apt  to  occur  a  condition  known  as  apraxia,  the 
characteristics  of  which  are  that  the  patient  knows  what 
he  wants  to  do  but  is  unable  to  do  it,  although  there 
is  no  obvious  paralysis  of  the  part  he  desires  to  use. 
For  instance,  when  told  to  put  out  his  tongue  he  may  be 
quite  unable  to  do  so,  although  immediately  afterwards  he 
may  put  it  out  quite  naturally,  as  to  moisten  his  lips.  In 
such  a  case  the  mental  initiation  is  apparently  good,  and 
so  also  is  the  motor  projection,  since  movements  can  be 
carried  out  for  other  purposes,  and  the  fault  therefore 
appears  to  lie  in  the  mechanism  through  which  the 
psychic  processes  initiate  the  impulses  for  movement. 
The  mechanism  for  this  process  is  situated  in  the  pos- 
terior parts  of  the  superior  and  middle  frontal  lobes  of 
the  left  side,  and  communications  are  established  with 
the  corresponding  area  of  the  right  hemisphere  by  asso- 
ciation fibres  passing  through  the  corpus  callosum. 

At  the  foot  of  the  third  frontal  convolution  on  the 
left  side,  i.e.  a  little  below  the  areas  just  described  above, 
is  Broca's  convolution,  which  is  closely  associated  with 
the  motor  mechanism  for  speech.  There  is  also  in  the 
frontal  region  an  area  concerned  with  movement  of 
the  eyes. 

Immediately  behind  the  frontal  area  comes  the 
precentral  or  ascending  frontal  convolution.  This  is 
commonly  known  as  the  motor  area,  and  its  cortex  is 
characterized  by  containing  the  large  Betz  cells  from 
which  arise  the  pyramidal  fibres  that  form  the  main 
paths  for  the  transmission  of  voluntary  motor  impulses, 
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as  described  on  p.  6.  According  to  Sherrington  and 
Griinbaum,  the  motor  function,  though  dipping  into  the 
fissure  of  Rolando,  does  not  extend,  as  formerly  thought, 
on  to  the  cortex  of  the  ascending  parietal  lobe,  which 
latter  is  apparently  entirely  concerned  with  the  reception 
of  sensory  impulses.  The  remainder  of  the  parietal  lobe 
appears  also  to  be  concerned  with  sensory  impulses. 

The  occipital  lobe  is  closely  associated  with  vision,  and 
two  areas-y-the  visuo-sensory,  a  lower  projection  area 
occupying  the  cortex  of  the  cuneate  lobe,  and  a  higher 
centre,  the  visuo-psychic,  occupying  the  area  of  the 
angular  gyms— can  be  recognized. 

These  two  areas  can  be  distinguished  from  each  other 
by  their  histological  appearances  (Bolton),  and  the  angular 
gyrus  has  important  associations  in  connection  with  the 
visuo-psychic  processes  of  language  and  recognition  of 
objects,  its  destruction  resulting  in  such  conditions  as 
alexia  and  word-blindness. 

The  cortex  of  the  temporal  lobe  is  concerned  with 
hearing,  and  a  lesion  in  this  area  will  produce  deafness  of 
the  opposite  side,  usually,  however,  only  of  a  temporary 
character,  owing  to  the  cochlear  nerves  being  connected 
with  both  sides  of  the  brain.  In  the  posterior  part  of 
the  first  temporal  convolution  on  the  left  side  is  situated 
the  auditory  mechanism  of  speech,  and  disturbance  of 
this  area  gives  rise  to  various  degrees  of  auditory 
aphasia. 

Sensations  of  smell  and  taste  appear  to  be  located  in 
the  cortex  of  the  uncinate  convolution.    (Fig.  11.) 

The  optic  thalamus  consists  of  an  oval  mass  of 
grey  matter  situated  at  the  base  of  each  cerebral  hemi- 
sphere just  above  the  crura  cerebri.  The  principal 
connections  of  each  thalamus  are  as  follows : — 

1.  The  posterior  part,  known  as  the  pulvinar,  is  con- 
tinuous with  the  fibres  of  the  optic  tract. 

2.  It  serves  as  a  station  for  the  reception  of  the  main 
sensory  tracts,  which,  having  passed  up  from  the  cord, 
crossed  in  the  medulla,  and  formed  the  median  fillet, 
terminate  in  the  thalamus  (see  p.  22). 
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suggested  that  these  so-called  spontaneous  pains  are 
largely  due  to  action  of  peripheral  stimuli  on  an  over- 
sensitive thalamus  which  has  been  deprived  of  the 
control  usually  exercised  over  it  by  the  cortex.  This 
suggestion,  if  correct,  has  an  important  bearing  in 
therapeutics,  since  it  should  be  possible  to  relieve  the 
pains  by  diminishing  as  far  as  possible  the  peripheral 
stimuli  that  are  likely  to  cause  them.  The  origin  of  the 
involuntary  movements  which  may  be  associated  with 
thalamic  disease  is  not  quite  clear,  but  they  are  thought 
to  be  due  to  disturbance  of  the  functions  of  the  red 
nucleus  from  which  arises  the  rubro-spinal  tract. 

Important  investigations  on  the  higher  functions  of 
the  nervous  system  as  a  mechanism  for  the  adaptation 
of  the  organism  to  changing  external  circumstances  have 
been  made  by  Pawlow.* 

In  his  experimental  work  Pawlow  observed  that  if 
external  stimuli  are  applied  simultaneously  with  the  in- 
troduction of  some  acid  substance  into  a  dog's  mouth,  such 
external  stimuli  become  in  the  course  of  time  intimately 
connected  with  the  salivary  reaction  which  the  acid  sets 
up  in  the  dog's  mouth,  i.e.  a  new  reflex  has  been  formed, 
the  afferent  impulses  of  which  are  produced  by  the  ex- 
ternal stimuli  mentioned  above. 

To  this  newly  formed  type  of  reaction  Pawlow  gives 
the  term  conditional  reflex,  because  of  the  number  of 
conditions  on  which  its  formation  depends.  In  order  to 
produce  such  a  conditional  reflex  it  is  essential  that  the 
indifferent  stimulus  should  be  applied  synchronously 
with  the  introduction  of  the  food  or  acid  into  the  mouth, 
when,  after  a  few  sittings,  it  will  be  found  that  the 
stimulus  has  by  itself  become  capable  of  arousing  a 
secretion  of  saliva,  and  a  "  conditional  reflex  "  has  thus 
become  formed.  Pawlow  concludes  that  the  cerebrum 
is  the  organ  by  which  sensations  are  analysed  and 
through  which  new  reflexes  and  new  connections  are 
constructed,  and  that  it  is  by  such  means  that  the  animal 
is  enabled  to  adjust  itself  to  the  varied  combinations  of 
•  Brit.  Med.  Journ.,  Oct.  18,  1913,  p.  973. 
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pass  from  the  vestibular  nucleus  downwards  to  the 
cord  by  the  vestibulospinal  tract,  where  they  establish 
communications  with  the  cells  of  the  anterior  horns, 
and  so  form  a  mechanism  which  assists  in  maintaining 
muscle  tone. 

D.  Association  fibres. — By  means  of  association  fibres 
communications  are  established  between  different  parts 
of  the  cerebellum. 

Functions. —  The  cerebellum  is  principally  con- 
cerned with  the  maintenance  of  equilibrium  and  muscle 
tone. 

Impulses,  which  vary  according  to  the  position  of 
the  head  in  relation  to  surrounding  space,  are  conveyed 
along  the  vestibular  nerves  to  the  cerebellum,  whence 
the  movements  of  the  head  and  eyes  are  appropriately 
controlled. 

If  this  mechanism  is  disturbed,  nystagmus  and 
vertigo,  which  are  such  frequent  accompaniments  of 
disease  of  the  cerebellum,  are  produced. 

Interference  with  the  efferent  fibres,  of  which  the 
principal  are  the  vestibulospinal  tract  and  those  flowing 
from  the  cerebellum  to  the  optic  thalamus  and  the  red 
nucleus,  is  followed  by  loss  of  muscle  tone  (hypotonus) 
chiefly  on  the  same  side  of  the  body  as  the  lesion. 

There  may  also  be  a  difficulty  in  executing  alternating 
movements  of  a  limb,  such  as  pronation  and  supination 
of  the  arm,  with  rapidity,  and  to  this  difficulty  the  term 
adiadochokinesis  has  been  applied. 

Coordination  of  muscular  movements  (synergta)  and 
the  regulation  of  the  strength  of  nervous  impulses  pass- 
ing to  the  muscles  (eumetria)  are  carried  out  by  means 
of  the  cerebellum. 

The  most  obvious  symptom  of  cerebellar  disease  is 
ataxy.  Cerebellar  ataxy  is  most  marked  in  the  coarser 
movements  of  the  trunk  and  limbs,  with  the  result  that 
the  patient  walks  with  a  reeling  gait  that  has  been 
likened  to  that  of  a  person  endeavouring  to  maintain  his 
equilibrium  on  the  deck  of  a  rolling  ship,  to  which  there 
is  a  further  similarity  in  the  sudden  lurch  that  the 


CHAPTER  VIII 

EXAMINATION  OF   THE   HIGHER  FUNCTIONS 
OF  THE  NERVOUS   SYSTEM 

Where  the  symptoms  complained  of  concern  the  higher 
functions  of  the  nervous  system  it  is  important  to  test  the 
integrity  of  those  parts  of  the  brain  which  underlie  these 
functions,  and  as  far  as  possible  to  obtain  some  record  of 
the  manner  in  which  they  respond. 

The  advances  which  experimental  psychology  has 
made  in  recent  years  now  render  it  possible  to  bring  many 
of  its  methods  into  common  clinical  use,  thereby  increas- 
ing the  interest  and  accuracy  of  the  diagnosis  of  some  of 
the  vaguer  forms  of  nervous  diseases  usually  classed  under 
the  heading  of  "  neuroses."  The  value  of  such  tests  lies 
in  the  correlation  of  the  results  with  all  the  other  symp- 
toms observed  in  the  case,  and  they  should  be  looked 
upon  in  the  nature  of  additional  physical  signs. 

The  subject  is  a  large  one,  and  space  allows  only  a 
brief  account  to  be  given  of  a  few  of  the  methods  which 
the  author  has  found  of  practical  value. 

Reaction  times. — Records  for  reaction  times  for 
touch,  vision,  and  hearing  may  in  appropriate  cases  be 
of  considerable  value.  The  interval  which  takes  place 
between  the  stimulus  and  the  reaction  not  only  serves 
as  a  guide  to  the  rapidity  with  which  coordination  of 
the  particular  movement  is  carried  out,  but  also  forms 
a  record  for  comparison  between  the  states  of  the 
patient  at  different  times. 

The  accompanying  diagrams  show  the  visual  re* 
action  times  taken  with  the  same  instrument  under 
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memory  for  recent  impressions  fails  before  that  for 
those  of  long  standing  has  just  been  mentioned.  As 
illustrating  the  interest  of  such  tests,  a  patient  com- 
plained, among  other  symptoms,  that  he  was  unable 
to  remember  the  drift  of  speeches  which  he  was  in  the 
habit  of  making,  and  on  testing  his  memory  it  was  found 
that  while  his  visual  and  auditory  memories  were  both 
good,  his  powers  of  remembering  associations  were  weak. 
Here  the  patient's  own  account  was  confirmed  by  the 
test,  and  a  more  accurate  estimation  of  the  importance 
of  the  symptom  could  thus  be  made. 

Jung's  word-association  tests  are  often  of  use 
as  an  aid  towards  discovering  the  particular  line  of 
thought  with  which  the  patient  is  troubled.  This  method 
consists  in  reading  out  a  list  of  chosen  words  to  the  patient, 
instructing  him  to  respond  by  uttering  the  first  word 
which  the  read-out  word  suggests  to  him,  while  the 
examiner  notes  with  a  stop-watch  the  exact  time  taken 
in  making  the  association.  Jung  has  shown  that  this 
process  of  making  associations  is  concerned  with  the 
emotions  rather  than  with  the  intellect,  and  when  one 
of  the  test  words  read  out  strikes  some  special  mental 
complex  the  emotion  thereby  aroused  is  betrayed  by 
certain  peculiarities  in  the  mode  of  reaction,  and  especially 
in  the  increased  time  taken  to  produce  it.  By  ob- 
serving the  kind  of  words  which  have  produced  abnormal 
reactions,  and  by  making  up  fresh  test  lists  to  include 
words  especially  connected  with  those  that  have  already 
aroused  emotion,  it  is  often  possible  to  derive  assistance 
in  coming  to  some  conclusion  regarding  the  complexes 
that  are  influencing  the  patient's  actions. 

Long  reaction  times  and  other  peculiarities  show 
an  imperfect  adaptation  of  the  individual  to  the  con- 
ditions the  stimulus  words  have  called  up,  thus  in* 
dicating  directions  in  which  faulty  reaction  may  take 
place.  The  method  may  be  used  also  as  a  guide  to 
progress  by  comparing  the  reaction  types  from  time  to 
time  during  the  course  of  the  illness. 

The  psycho-galvanic  reflex,  in  which  deflection 
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of  a  galvanometer  is  produced  by  emotional  states,  can 
also  be  used  to  indicate  the  presence  of  emotional 
memories. 

Degrees  of  mental  deficiency  can  be  estimated  by  the 
Binet-Simon  tests  and  their  modifications,  for  accounts 
of  which  the  reader  is  recommended  to  consult  special 
works. 


CHAPTER  IX 

PATHS   OF   INFECTION  OF  THE   CENTRAL 

NERVOUS   SYSTEM 

Apart  from  extension  by  direct  continuity  o(  tissues, 
toxic   material    reaches    the    central    nervous    system 


Fig.  13.  -A  lymphogenous  Intention— clironlo  tabes  doiialle. 
(<>Tr  a.d  fiOWt.) 

principally  by  two  channels — (1)  the  blood,  and  (2)  the 
lymph. 

That  infection  may  be  hematogenous  in  origin  has 
been  long  known,  but  the  fact  that  it  may  also    be 
72 


74     DISEASES  OP  THE  NERVOUS  SYSTEM 

instance  in  which  transverse  myelitis  followed  chronic 
bladder  trouble,  and  refer  to  other  instances  of  a  similar 
nature. 

From  their  clinical  observations  On*  and  Bows 
conclude  (1)  that  the  locality  of  the  lesion  in  the  spinal 
cord  always  corresponds  to  the  nerve  supply  of  the 
infective  focus ;  (2)  that  the  degeneration  of  the  intra- 
medullary portion  of  the  spinal  roots  commences  at  the 
point  where  the  neurilemma  sheath  is  lost ;  (3)  that 
the  posterior  root  entry  zone  is  always  most  affected ; 
(4)  that,  as  examination  of  the  extramedullary  portion 
of  the  nerves  yielded  a  negative  result,  it  seems  correct 
to  assume  that  toxins  can  in  certain  cases  ascend  along 
the  perineural  lymphatics  without  producing  paren- 
chymatous changes  in  the  nerves. 

From  the  correlation  of  the  changes  found  after 
death  with  the  symptoms  observed  during  life  it  appears 
that  absorption  may  take  place  along  the  ascending 
lymph  paths  of  the  nerves  for  a  considerable  period 
before  the  exciting  agent  is  of  sufficient  potency  to 
cause  symptoms.  The  explanation  of  this  probably 
lies  in  the  fact  that  the  anatomical  arrangement  of 
the  structures  is  capable  of  causing  attenuation  of  the 
noxious  substances  as  they  approach  the  central  ner- 
vous system. 

The  highly  vascular  epidural  tissue  and  the  dura 
itself  form  a  barrier  to  the  spread  of  infection.  Thus  in 
the  early  stages  of  infection  the  exciting  agent  reaches 
the  cord  in  small  quantities  or  in  an  attenuated  con- 
dition and  gives  rise  to  little  disturbance,  but  should 
the  defence  mechanism  be  broken  down  acute  inflam- 
mation occurs. 

Between  the  experimental  results  of  lymphogenous 
and  hematogenous  infection  Orr  and  Rows  make  the 
following  distinctions : 

In  lymphogenous  infection  there  are  found  (1)  re- 
action of  the  cells  of  the  fixed  connective  tissues ;  (2) 
proliferation  of  the  cells  of  the  adventitial  sheath  of  the 
veins  and  capillaries ;    (3)  the  appearance  of  scavenger 


CHAPTER  X 

LUMBAR  PUNCTURE 

Technique. — For  a  lumbar  puncture  the  interval 
between  the  3rd  and  4th  or  between  the  4th  and  5th 
lumbar  vertebrae  should  be  selected.  (Fig.  15.)  A  line 
joining  the  highest  points  of  the  iliac  crests  passes  through 
the  4th  lumbar  spine,  so  that  the  puncture  should  be 
made  either  above  or  below  the  line,  midway  between 
the  spinous  processes,  and  $  in.  or  rather  less  from  the 
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puncture.    (H.  MacCormae.) 


Fig.  15.— Diagram   showing  positions  suitable  for  lumbar 


middle  line.  It  is  scarcely  necessary  to  say  that  the  skin, 
the  needle,  and  the  hands  of  the  operator  should  be 
thoroughly  sterilized.  The  skin  over  the  chosen  spot 
should  be  frozen,  but  in  operating  on  children  a  general 
anaesthetic  is  sometimes  necessary. 

The  needle,  which  in  the  case  of  an  adult  should 
be  about  3$  or  4  in.  long,  and  in  that  of  an  infant 
about  2J  in.,  should  have  the  calibre  of  an  ordinary 
needle  for  the  injection  of  antitoxin. 

Position. — The  patient  should  lie  on  the  side, 
with  the  knees  drawn  up  and  the  back  arched  outwards. 
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teristics  known  as  Froin's  syndrome — yellow  discolor- 
ation, pronounced  coagulability,  and  an  increased 
number  of  lymphocytes. 

Lymphocytosis  can  often  be  demonstrated  in  the 
early  stages  of  general  paralysis  of  the  insane,  tabes, 
and  syphilitic  diseases  of  the  nervous  system.  It  has 
also  been  found  in  disseminated  sclerosis  and  anterior 
poliomyelitis. 

Undue  stress  must  not  be  laid  on  this  method  of 
diagnosis,  and  in  all  doubtful  cases  the  results  should  be 
carefully  considered  in  conjunction  with  the  other  signs 
before  a  decision  is  made. 

Value  in  therapeutics. — The  therapeutic  value 
of  lumbar  puncture,  apart  from  its  use  as  a  preliminary 
step  to  the  injection  of  serums  into  the  spinal  canal,  lies 
in  the  relief  of  intracranial  pressure,  though  in  most 
cases  its  effects  are,  unfortunately,  only  transient.  It 
has,  for  instance,  been  found  useful  in  cases  of  cerebral 
tumour  and  meningitis,  and  also  in  cases  of  coma  from 
renal  disease  and  injuries  to  the  skull. 

Some  unpleasant  symptoms,  such  as  headache, 
nausea,  and  giddiness,  may  occasionally  follow  lumbar 
puncture,  and  it  is  always  advisable  for  the  patient 
to  rest  for  some  hours  after  the  operation.  Care  must 
also  be  taken  not  to  withdraw  tco  much  fluid ;  the 
amount  naturally  varies  with  the  pressure  of  the  fluid 
and  the  conditions  for  which  it  is  drawn  ofi,  but  if  this 
point  be  borne  in  mind  it  is  not  likely  that  an  excessive 
amougfr  will  be  withdrawn. 
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to  each  nostril,  the  other  being  meanwhile  closed.  Sub- 
stances which  stimulate  the  5th  nerve,  e.g.  ammonia, 
must  not  be  used,  otherwise  the  sensations  thereby  pro- 
duced may  be  mistaken  for  those  of  smell.  The  local 
causes  of  perversion  or  loss  of  this  sense  are  very  numer- 
ous, and  must  be  excluded  before  the  trouble  can  be 
attributed  to  the  olfactory  nervous  apparatus.  It 
should  be  remembered,  too,  that  olfactory  sensations 
may  form  the  aura  of  epileptic  fits,  and  may  also  occur 
in  association  with  tumours  of  the  uncinate  convolution, 
which  is  the  cortical  centre  for  smell. 

In  hysteria  also  the  sense  of  smell  is  frequently  lost, 
usually  on  the  same  side  as  the  hemianesthesia,  but 
occasionally  the  loss  may  be  bilateral. 

II.  THE  SECOND  OR  OPTIC  NERVE,  AND 

VISUAL  PATHS 

The  optic  nerve  contains  the  visual  fibres,  and  also 
serves  as  the  afferent  path  of  the  pupil  reflex  to  light. 

Apart  from  disease  of  the  structures  of  the  eye  itself, 
the  sight  may  be  impaired  from  lesions  which  interfere 
with  the  visual  fibres  at  any  part  of  their  course.  These 
may  be  grouped  according  as  they  are  situated  in — 

1.  The  optic  nerve. 

2.  The  optic  chiasma. 

3.  The  fibres  between  the  chiasma  and  cortex. 

4.  The  cerebral  cortex. 

Anatomical  (Fig.  16). — The  optic  nerve  runs  from 
the  eyeball  in  front  to  the  optic  commissure  behind, 
where  a  partial  decussation  of  its  fibres  with  those  of 
the  opposite  side  takes  place.  The  nerve  in  its  course 
traverses  the  orbit,  the  optic  foramen,  and  the  anterior 
fossa  of  the  skull,  and  is  invested  with  meningeal 
sheaths  continuous  with  the  dura  and  pia-arachnoid. 

The  nerve  enters  the  globe  of  the  eye  at  a  point 
slightly  below  and  on  the  inner  side  of  the  axis  of  the 
eyeball,  and,  after  piercing  the  tunics  of  the  latter, 
spreads  out.  at  the  optic  disc  to  form  the  innermost  layer 
of  the  retina. 
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The  cortical  connections. — These  lower  visual  centres 
are  connected  with  the  cerebral  cortex  by  a  large  strand 
of  fibres,  known  as  the  vptic  radiation.  These  fibres  lie 
in  the  retroventricular  part  of  the  posterior  limb  of  the 
internal  capsule,  and  sweep  backwards  into  the  occipital 
lobe  on  the  outer  side  of  the  posterior  horn  of  the  lateral 
ventricle. 

Other  connections  of  the  lower  visual  centres  are — 

(a)  With  the  nuclei  of  the  ocular  nerves — probably 
this  connection  is  established  through  the  posterior 
longitudinal  bundle. 

(b)  The  superior  quadrigeminal  body  is  connected 
by  the  mesial  fillet  with  the  medulla  and  cord. 

1.  Lesions  of  the  Optic  Nerve 
.   optic  neuritis 

Excluding  local  conditions  in  the  eyeball  itself,  the 
causes  of  optic  neuritis  may  be  divided  into  two  classes, 
according  as  they  arise  from  (a)  intracranial  disease  or 
(b)  general  toxaemias. 

(a)  In  intracranial  disease,  meningitis,  tumours, 
and  abscesses  are  the  commonest  causes  of  optic  neuritis. 
Quite  ranely  some  faint  signs  of  inflammation  have  been 
observed  to  precede  the  atrophy  of  disseminated  sclerosis, 
tabes,  and  general  paralysis  of  the  insane.  In  meningitis 
some  degree  of  optic  neuritis  frequently  accompanies 
the  tuberculous  and  streptococcal  forms,  but  is  less  often 
met  with  in  the  cerebro-spinal  and  posterior  basic 
varieties. 

Optic  neuritis  is  the  most  constant  sign  that  accom- 
panies cerebral  tumours.  It  occurs  in  about  90  per 
cent,  of  the  cases,  and  is  of  great  diagnostic  importance. 

With  abscess  of  the  brain,  neuritis,  though  frequent, 
is  not  so  constant  as  in  tumours,  nor  when  present  is  it 
usually  so  intense. 

Ophthalmoscopic  appearances. — In  the  early  stages  the 
disc  is  hyperamic  and  its  borders  are  ill  denned.  As 
the  process  increases,  the  physiological  cup,  of  which 
the  normal  appearance  is  shown  in  Plate  5,  Fig.  1, 
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is  accompanied  by  a  rolling  upwards  and  inwards 
of  the  eyeball.  This  failure  to  close  the  eye  is  due 
to  weakness  of  the  orbicularis  palpebrarum,  and 
owing  to  the  laxity  of  the  fibres  cf  this  muscle  in 
the  lower  lid  the  tears  are  apt  to  run  down  the  face 
(epiphora).  Conjunctivitis  from  irritation  of  the 
unclosed  eye  may  also  arise. 

(d)  To  show  the  teeth. — The   mouth   does  not 
move  towards  the  paralysed  side. 
Other  symptoms  that  may  be  noted  are : 

Weakness  of  the  buccinator  muscles,  causing  a 
tendency  for  the  food  to  stagnate  between  the 
cheek  and  the  gums. 

Affections  of  hearing. — In  some  cases  where  the 

nerve  to  the  stapedius  has  been  paralysed,  hearing 

has  been  noted  to  be  more  acute  than  usual,  due, 

it  is  thought,  to  the  unantagonized  action  of  the 

tensor  tympani  tightening  the  drum. 

2.  Loss  ol  taste. — If  the  chorda  tympani  is  affected, 

taste  will  be  lost  over  the  anterior  two-thirds  of  the 

tongue  on  the  same  side  as  the  facial  paralysis. 

It  is  tested  by  placing  a  little  bitter  or  sweet  sub- 
stance (e.g.  quinine  sulphate  or  sugar)  on  the  side  of 
the  protruded  tongue,  and  asking  the  patient  to  hold  up 
his  hand  if  he  tastes  anything.  If  he  is  allowed  to  speak 
or  to  move  his  tongue  about,  the  substance  is  liable  to 
be  diffused  and  tasted  on  the  opposite  side  and  at  the 
back  of  the  tongue. 

There  is  no  loss  of  cutaneous  sensation,  but  pain 
is  sometimes  experienced  in  the  early  stage  of  the 
paralysis. 

Diagnosis. — There  is  usually  no  difficulty  in 
determining  whether  facial  palsy  is  present.  The  only 
condition  which  may  perhaps  resemble  it  superficially 
is  that  of  facial  hemiatrophy,  but  in  the  latter  the 
muscles,  though  rigid,  are  still  capable  of  voluntary 
contraction,  and  it  is  easy  to  see  that  changes  in  the 
skin  and  connective  tissue  are  the  main  sources  of  the 
trouble. 
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and  bulbar  symptoms,  makes  it  very  unlikely  that  serious 
difficulty  would  arise  in  that  direction. 

A  primary  muscular  origin  of  the  weakness  being 
thus  excluded,  the  next  point  to  be  decided  is  whether 
the  lesion  is  in  the  lower  or  the  upper  neurone,  and  this 
it  is  usually  possible  to  do  by  noting  the  distribution  of 
the  weakness ;  for  whereas  in  lesions  of  the  lower  neurone 
there  is  generally  paralysis  of  the  whole  of  one  half  of 
the  face,  in  those  of  the  upper  neurone  the  movements 
which  habitually  take  place  together  on  the  two  sides 
(bilateral  movements)  escape  or  are  only  weakened. 
Thus,  whereas  in  lower-neurone  lesions  the  patient  can- 
not close  the  eye,  frown,  or  wrinkle  the  brow,  in  upper- 
neurone  lesions  all  these  actions  can  usually  be  per- 
formed. If,  however,  there  is  still  any  doubt  as  to 
which  neurone  is  affected,  it  may  usually  be  dispelled 
by  an  examination  of  the  electrical  reactions. 

Having  settled  that  the  lesion  is  situated  in  the 
lower  neurone,  one  must  next  try  to  determine  its  exact 
position. 

1.  If  the  facial  paralysis  is  accompanied  by  para- 
lysis of  the  external  rectus  on  the  same  side,  it  suggests 
(provided  there  is  no  reason  for  thinking  that  there  is 
more  than  one  focus  of  disease  present)  that  the  lesion 
is  at  the  facial  nucleus  itself,  for  it  is  there  that  the 
6th  nerve  comes  into  close  proximity  to  the  7th. 

2.  If  deafness  is  present,  it  may  be  that  both  audi- 
tory and  facial  nerves  are  injured  where  they  are  situated 
close  to  each  other  at  the  base  of  the  brain ;  but  care 
must  be  taken  before  this  view  is  accepted,  for  it  may 
be  that  the  deafness  is  due  to  middle-ear  disease,  and 
that  the  facial  paralysis  depends  upon  necrosis  of  the 
surrounding  bone. 

3.  If  taste  is  lost,  it  is  evident  that  the  disease  is 
situated  in  that  portion  of  the  nerve  wherein  the  chorda 
tympani  runs,  i.e.  between  the  geniculate  ganglion  and 
a  point  a  little  above  the  stylo-mastoid  foramen. 

Prognosis. — The  outlook  in  a  case  of  peripheral 
facial  paralysis  must,  of  course,  largely  depend  upon 
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tremors  may  also  take  place  in  the  paralysed 
muscles. 

Treatment, — The  best  method  of  treating  the 
"  rheumatic "  cases  is  by  regular  faradization  of  the 
muscles ;  their  nutrition  is  thus  maintained  so  that 
they  are  ready  to  react  to  the  impulses  as  soon  as  the 
latter  are  able  to  pass  along  the  nerve ;  possibly  the 
nutrition  of  the  nerve-endings  is  improved  at  the  same 
time.  When  there  is  no  reaction  to  the  faradic  current 
it  is  customary  to  apply  galvanism,  but  it  is  doubtful 
whether  the  latter  gives  any  better  results,  even  though 
the  muscles  react  to  it  when  they  do  not  to  faradism. 

Internally,  potassium  iodide  in  doses  of  about  5  gr. 
seems  to  be  useful ;  and,  at  the  beginning,  counter- 
irritation,  in  the  shape  of  a  blister  behind  the  ear,  some- 
times appears  to  be  of  value. 

Where  the  paralysis  is  due  to  necrosis  of  bone  the 
treatment  must  still  be  conducted  on  the  same  lines, 
and  in  many  cases  the  ultimate  results  are  good,  since 
the  nerve  is  generally  injured  by  extension  of  inflam- 
mation rather  than  by  pressure  of  bone  ;  and  when  the 
inflammatory  process  subsides,  power  returns,  provided 
that  the  nutrition  of  the  muscles  has  been  maintained. 

If  at  last  it  appears  clear  that  the  paralysis  is  per- 
manent, the  question  of  an  operation  may  be  raised,  for 
it  has  been  shown  to  be  possible  sometimes  to  restore  a 
certain  amount  of  movement  by  severing  the  facial 
nerve  and  grafting  the  end  of  the  peripheral  portion 
on  to  the  spinal  accessory  or  hypoglossal  nerve.  In 
most  cases,  however,  the  deformity  and  inconvenience 
produced  by  the  facial  paralysis  are  slight,  and  are  pre- 
ferable to  the  problematical  benefits  to  be  obtained 
from  an  operation  which  has  its  own  very  distinct  risks. 

Facial  Spasm 

Spasms  of  muscles,  like  paralyses,  may  be  divided 
into  three  main  groups  according  as  they  arise  from  a 
lesion  of  the  lower  neurone,  the  upper  neurone,  or  one 
of  "  functional "  origin. 
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VI.  THE  EIGHTH  OR  AUDITORY  NERVE 

Anatomical. — The  auditory  nerve  consists  of  two 
elements — (1 )  the  cochlear  nerve,  (2)  the  vestibular  nerve. 

1.  The  cochlear  nerve,  on  which  is  situated  the 
ganglion  spirale,  divides  directly  into  branches  to  (1) 
the  macula  acoustics  of  the  saccule,  (2)  the  ampulla 
of  the  posterior  semicircular  canal,  (3)  the  organ  of 
Corti  in  the  cochlea.  Centrally,  the  fine  fibres  of  the 
cochlear  nerve  end  in  a  ganglion  in  intimate  relation 
with  the  restiform  body,  which  may  be  described  as 
consisting  of  two  parts :  (a)  tuberculum  acousticum,  or 
lateral  cochlear  nucleus ;  (b)  ventral  cochlear  nucleus. 

Central  connections  of  the  cochlear  nerve. — From  the 
cells  of  these  nuclei  two  tracts  arise :  a  ventral  tract, 
composed  of  the  fibres  of  the  corpus  trapezoides,  and  a 
dorsal  tract,  represented  by  the  stri©  acoustics.  These 
tracts  cross  the  middle  line,  decussating  with  the  corre- 
sponding fibres  of  the  opposite  side,  and  then  the  strand 
turns  upwards  to  become  the  lateral  fillet ;  the  fibres 
of  the  lateral  fillet  end  in  the  inferior  quadrigeminal 
body  and  the  corpus  geniculatum  internum,  and  from 
the  latter  a  tract  proceeds  to  the  cortex  of  the  superior 
convolution  of  the  temporal  lobe.  But  it  should  be 
noted  that  certain  internodes  are  situated  in  the  corpus 
trapezoides  and  the  lateral  fillet,  of  which  the  most 
important  is  the  superior  olive,  by  means  of  which  a 
communication  is  established  with  the  nuclei  of  the 
3rd,  4th,  and  6th  nerves.  In  this  way  the  organ  of 
hearing  is  brought  into  connection  with  the  nuclei  which 
preside  over  the  movements  of  the  eyeballs. 

The  succession  of  neurones  which  build  up  the  sensory 
chain  linking  the  organ  of  hearing  to  the  cortex  are 
therefore — 

(1)  Bipolar  cells  of  the  ganglion  spirale. 

(2)  Neurones  of  the  terminal  cochlear  nuclei; 

(3)  Neurones  of  the  superior  olive  and  nucleus  of 

lateral  fillet. 

(4)  Neurones  of  the  corpus  geniculatum  internum. 
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Spasm  of  the  muscles  of  the  larynx  may  occur  from 
central  or  peripheral  irritation. 

The  result  of  general  laryngeal  spasm  is  closure  of 
the  glottis  owing  to  the  predominating  power  of  the 
adductors.  One  of  the  commonest  forms  of  laryngeal 
spasm  occurs  in  rickety  children,  under  the  name 
of  laryngismus  stridulus.  The  attacks,  which  occur 
chiefly  at  night,  are  characterized  by  acute  dyspnoea, 
which  lasts  for  some  seconds,  followed  by  loud  crow- 
ing inspirations  as  relaxation  of  the  muscles  takes 
place. 

Laryngeal  spasm  occurs  also  in  epilepsy  and  occa- 
sionally in  hysteria.  It  may  be  induced,  too,  by  local 
irritation,  such  as  from  foreign  bodies  or  from  tuber- 
culous or  syphilitic  ulceration  of  the  larynx. 

The  respiratory  and  cardiac  rhythms  may  also  be 
modified  from  disease  of  the  vagus. 

VIII.  THE  ELEVENTH  OR  SPINAL  ACCESSORY 

NERVE 

Anatomical. — The  spinal  accessory  nerve  con- 
sists of  two  divisions.  The  spinal  division  arises  by  a 
series  of  filaments  from  the  cells  of  the  anterior  horns 
from  the  1st  to  the  5th  cervical  segments,  and  passes 
upwards  through  the  foramen  magnum  to  join  the 
accessory  portion,  in  company  with  which  it  leaves 
the  skull  by  the  jugular  foramen,  and,  after  passing 
either  in  front  of  or  behind  the  internal  jugular  vein 
and  perforating  the  sterno-mastoid,  crosses  the  pos- 
terior triangle  of  the  neck,  to  end  in  the  trapezius. 
It  supplies  this  latter  muscle  as  well  as  the  sterno- 
mastoid. 

The  accessory  division  is  to  be  regarded  rather  as  an 
extension  of  the  vagus.  It  arises  from  nuclei  in  con- 
tinuation with  those  of  the  vagus,  and,  after  passing  out 
of  the  skull  with  the  spinal  portion,  leaves  it  to  return 
again  to  the  vagus ;  and  it  ultimately  supplies  fibres  to 
the  pharyngeal  and  superior  and  recurrent  laryngeal 
nerves. 
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Motor  Root  Supply  of  Muscles  of  Upper  Extremity 

(Wilfred  Harris) 
PREFIXED  TYPE  OF  PLEXUS 

NE&VK  ROOTS  MUSCLES 

m    4-5th  C.      .     .     Deltoid. 

Teres  minor. 
Supraspinal  us. 
Infraspinatus. 

5th  C.     .     .     .     Rhomboids. 

, Subclavius. 

Biceps. 

Brachial  is  antic  ua. 
Supinator  longus. 
Supinator  brevis. 
Pronator  radii  teres. 
'Extensor  carpi  radialis  longior. 
Extensor  carpi  radialis  brevior. 

5-6th  C.      .     .     Clavicular  pectoral. 

Subscapularis. 

5-G-7th  C.  .     .    Triceps. 

Serratus  magnus. 

6-7th  C.      •     .    Teres  major. 

Coraco-brachialis 

C-7-8th  C.  .    .    Pectoralis  major  (sternal). 

Latissimus. 

Extensor  carpi  ulnaris. 
Flexor  carpi  radialis. 

7 -8th  0.      .     .     Flexor  carpi  ulnaris. 

Pectoralis  minor. 
Extensor  ossis  metacarpi  pollicis. 
Extensor  primi  internodii  pollicis. 
Extensor  communis  digitorum. 

8th  C.-lbt  D.  .     Extensor  secundi  internodii  pollicis. 

Extensor  indicia. 
Extensor  minimi  digiti. 
Pronator  quadratus. 
Palmuris  longus. 
Flexor  sublimis  digitorum. 
Flexor  longus  pollicis. 
Flexor  profundus  digitorum. 

1st  D.     .     .     .     Thenar  muscles. 

Lumbricals. 
[  Interossei. 
Hypothenar  muscles. 
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side  red  to  bo  a  muscle  of  inspiration,  its  chief  action  is  in 
reality  expiratory  in  character. 

The  musculo-cutaneous  nrrve,  arises  from  the 
outer  cord  of  the  brachial  plexus  and  supplies  the  coraco- 
brachial is,  the  bicejKS  and  brachialis  anticus.  It  supplies 
sensation  to  the  outer  side  of  the  forearm,  but  its  dis- 
tribution is  variable,  and  the  resulting  changes  after 
injury  are  usually  indefinite  in  character. 

The  musculo-spiral  nerve,  the  longest  offshoot 
from  the  brachial  plexus,  is  derived  from  the  posterior 
cord.  At  first  situated  behind  the  third  part  of  the 
axillary  artery  and  the  commencement  of  the  brachial, 
it  then  winds  round  the  back  of  the  humerus  in  the 
musculo-spiral  groove  between  the  external  and  in- 
ternal heads  of  the  triceps,  and  appears  upon  the  outer 
aspect  of  the  arm,  between  the  brachialis  anticus  on 
the  inside  and  the  supinator  longus  and  the  extensor 
carpi  radialis  longior  on  the  outside ;  opposite  the  ex- 
ternal condyle  of  the  humerus  it  divides  into  the  pos- 
terior interosseous  and  the  radial  nerve.  The  musculo- 
spiral  nerve  supplies  the  three  heads  of  the  triceps,  the 
supinator  longus,  the  extensor  carpi  radialis  longior, 
the  brachialis  anticus  (in  part),  the  anconeus,  the  sub- 
anconcus.  and,  through  its  posterior  interosseous  branch, 
to  the  extensor  carpi  radialis  brevior,  supinator  brcvis, 
extensor  communis  digit  orum,  extensor  minimi  digiti, 
extensor  carpi  ulna  lis,  extensor  indicis,  and  the  extensors 
of  the  thumb. 

The  musculo-spiral  nerve  may  be  injured  by  pene- 
trating wounds  from  bullets  or  other  weapons.  It  is 
also  apt  to  be  compressed  by  callus  resulting  from 
a  fracture  of  the  shaft;  of  the  humerus,  especially  in  the 
neighbourhood  of  the  musculo-spiral  groove.  On  the 
inner  side  of  the  arm  the  nerve  may  be  injured  by 
the  pressure  of  crutches  or  by  the  pressure  induced  by 
the  arm  hanging  over  a  chair  or  other  hard,  resisting 
object,  especially  if  the  patient  is  under  the  influence  of 
alcohol  or  other  narcotic.  The  wrist -drop  which  some- 
times occurs  after  the  arm  has  been  lain  on  during 
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phalangeal  joints  by  means  of  a  splint  for  the  wrist  and 
elastic  extension  for  the  fingers  and  thumb.  The  outlook 
after  suture  of  the  musculo-spiral  nerve  is  good. 

The  ulnar  nerve,  arising  from  the  inner  cord  of 
the  brachial  plexus,  rune  along  the  inner  side  of  the 
arm,  and  enters  the  forearm  by  passing  between  the 
internal  condyle  of  the  humerus  and  the  olecranon. 
In  the  forearm  it  runs  down  upon  the  surface  of  the 
flexor  profundus  digitorum  between  the  flexor  carpi 
ulnaris  on  the  inside  and  the  flexor  subiimia  digitorum 


Pig.  at-Dlrtt 


on  the  radial  side;  in  the  lower  two-thirds  of  the  fore- 
arm it  is  closely  associated  with  the  ulnar  artery,  lying 
upon  the  ulnar  side  of  the  vessel.  It  passes  in  front  of 
the  anterior  annular  ligament  and  divides  into  a  super- 
ficial and  a  deep  portion.  In  the  forearm  it  innervates 
the  flexor  carpi  ulnaris  and  the  ulnar  half  of  the  flexor 
profundus  digitorum,  and  it  often  gives  off  its  dorsal 
cutaneous  branch  as  high  as  the  middle  third  of  the 
forearm,  which  supplies  the  ulnar  portion  of  the  dorsum 
of  the  hand,  and  the  dorsal  aspect  of  the  inner  one  and 
a  half  digits  as  far  as  the  middle  of  the  phalanges. 
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ulnar  border  of  the  thumb  and  the  first  finger.  Weak- 
ness of  this  movement  indicates  loss  of  power  of  the 
adductor  and  inner  head  of  the  flexor  brevis  pollicis, 
and  a  hollow  over  the  site  of  these  muscles  is  often 
visible.  Abduction  of  the  index  and  little  fingers  can 
be  performed  to  a  limited  extent  by  their  extensor 
tendons,  and  the  contraction  of  the  first  lumbrical  in 
the  first  space  may  be  mistaken  for  that  of  the   ab- 


ductor indicia.  After  paralysis  has  lasted  for  some  time 
the  hand  tends  to  assume  the  claw  position  (main- 
en-grifte),  which  must  be  distinguished  from  Volkmann's 
contracture  (see  p.  136). 

The  extent  to  which  anaesthesia  is  produced  by 
injuries  of  the  ulnar  nerve  differs  according  as  the 
lesion  is  situated  above  or  below  the  origin  of  the  dorsal 
cutaneous    branch.    When   the    injury    is   above    the 

•  Id  thi»  diagram,  and  in  Fig*.  28  and  29,  tho  area  included  within 
the  firm  line  is  that  of  icscu  nihility  to  light  touch :  the  shaded  area, 
that  of  iosecsibilitj-  to  prick  as  well  as  to  light  touch. 
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sensation  to  pin-prick  is  lost  varies,  and  is  usually  much 
less  than  that  of  touch.  (Fig.  29.)  Presence  or  loss  of 
deep  sensibility  will  depend  upon  the  integrity  or  other- 
wise of  the  tendons  along  which  the  nerves  for  this  form 
of  sensation  run; 

Volkmann's  Contracture,  or  Ischemic  Paralysis 

This  form  of  paralysis  was  first  described  by  Volk- 
mann  in  1875,  and  is  characterized  by  a  contraction 
of  the  forearm  muscles,  which  causes  contraction  of 
the  fingers  and  sometimes  also  of  the  wrist. 

Etiology. — The  affection  usually  arises  during 
treatment  for  fracture  in  the  region  of  the  elbow-joint, 
especially  in  connection  with  fractures  of  the  lower  end 
of  the  humerus,  or  a  separation  of  the  lower  epiphysis 
of  that  bone.  Undue  pressure  by  splints  and  tight  band- 
aging appears  to  play  the  most  important  part  in  the 
production  of  the  contracture,  as  is  evidenced  by  the 
fact  that  in  a  large  number  of  the  cases  the  splints 
exercised  sufficient  pressure  to  cause  sloughing.  It  is 
not  so  much  that  the  splint  is  applied  too  tightly  at 
first,  as  that  no  allowance  is  made  for  the  swelling  that 
is  likely  to  ensue  in  the  next  few  days. 

Prolonged  obstruction  to  the  circulation  by  an 
Esmarch's  bandage,  injury  to  the  brachial  artery,  rup- 
ture or  severe  contusion  of  the  flexors,  and  prolonged 
suppuration  in  the  muscles  have  also  been  assigned 
as  causes  of  the  contracture. 

The  above  condition  is  most  frequently  met  with  in 
children. 

Symptoms. — The  chief  characteristics  are  hard- 
ness of  the  muscles,  followed  by  contraction  of  the  flexors 
of  the  forearm,  causing  flexion  of  the  fingers,  and  some- 
times of  the  wrist ;  and  in  severe  cases  the  forearm  is 
fully  pronated  and  fixed  in  this  position.  When  the 
wrist  is  flexed  it  may  be  possible  to  uncoil  the  fingers  to 
a  varying  degree,  but  as  soon  as  the  wrist  is  extended 
the  pull  of  the  tightened  flexors  is  felt,  and  the  hand 
again  assumes  a  claw-like  aspect,  the  metacarpo-phalan- 
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biceps  tendon  is  divided  subcutaneously.  The  peronei, 
tibialis  anticus,  and  exteriors  of  the  toes  will  be  para- 
lysed, and  there  will  be  loss  of  sensation  over  the  area 
of  skin  supplied  by  its  two  divisions,  the  anterior  tibial 
and  musculo-cutaneous  nerves. 

The  anterior  tibial  nerve,  commencing  between 
the  fibula  and  the  peroneus  longus,  inclines  obliquely 
beneath  the  extensor  longus  digitorum  to  reach  the 
anterior   surface   of  the    interosseous    membrane.       It 


runs  down  the  front  of  the  limb  till  it  reaches  the  level 
of  the  ankle-joint,  where  it  divides  into  internal  and 
external  branches,  the  former  supplying  the  integument 
on  the  neighbouring  sides  of  the  great  toe  and  the  second 
toe  on  their  dorsal  aspect,  the  latter  being  distributed 
partly  as  motor  branch  to  the  extensor  brevia  digi- 
torum, and  partly  as  sensory  twigs  to  the  dorsal  intcr- 
ossei.  In  the  leg  the  anterior  tibial  supplies  the  tibialis 
anticus,  extensor  proprius  hallucis,  extensor  longus  digi- 
torum, and  peroneus  tertius. 
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As  soon  as  the  more  acute  symptoms  have  sub- 
sided, massage  and  electricity  may  often  be  prescribed 
with  success.  Massage  must  generally  be  light  at  first, 
though  occasionally  patients  obtain  considerable  after- 
benefit  from  kneading  in  the  acute  stages,  which  at 
the  time  gives  rise  to  a  good  deal  of  pain.  In  the  more 
chronic  cases,  applications  of  the  high-frequency  current 
are  often  useful. 

If,  after  the  acute  stage  of  the  disease  has  passed 
off,  no  improvement  takes  place,  the  question  of  nerve 
injections  may  be  considered.  In  the  case  of  the  sciatic 
nerve,  normal  saline  in  combination  with  some  novocain 
is  generally  used,  and  care  must  be  taken  not  to  inject 
alcohol  or  any  other  substance  that  will  lead  to  paralysis. 
Wilfred  Harris  recommends  that  the  nerve  be  first  in- 
jected near  the  great  sciatic  notch  with  2  c.c.  of  2-per- 
cent, novocain  solution,  and  then  at  the  same  point, 
immediately  afterwards,  with  70  to  100  c.c.  of  0'9-per- 
cent.  saline. 

Prognosis  varies.  Some  patients  recover  rapidly, 
while  in  others  the  disease  becomes  chronic  and  lasts 
for  weeks  or  months.  There  is  a  considerable  tendency 
to  recurrence. 

Local  Paralysis  following  Superficial  Injuries 
not  involving  Nerve  Trunks. 

Walshe*  has  recently  reviewed  an  interesting  group 
of  cases  characterized  by  signs  of  a  local  neuritis  follow- 
ing a  trivial  superficial  injury  to  the  distal  extremity 
of  a  limb.  He  thinks  such  cases  for  the  most  part 
approximate  to  the  type  known  as  ascending  neuritis, 
rather  than  to  reflex  effects  such  as  may  follow  an  acute 
arthritis,  and  also  considers  that  a  small  proportion 
of  the  cases  described  by  Babinski  as  "  reflex  nervous 
disorders  "•)*  may  belong  to  the  same  class. 

*  Brain,  Vol.  xlii..  Pt.  i\\,  101  J). 

f  D urine  the  war  Babinski  collected  a  number  of  cases  which  he 
grouped  under  the  heading  of  "Troubles  Nerveux  d'Origine  Reflex," 
but  doubt  has  been  expressed  whether  the  group  was  not  made  up  of 
various  peculiar  abnormalities  for  which  no  common  origin  could  be 
assigned. 
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The  Cauda  Equina 

In  lesions  of  the  cauda  equina  the  paralysis  is  of  the 
lower  neurone  type,  characterized  by  loss  of  power, 
wasting,  and  changes  in  the  electrical  reactions  of  the 
muscles  affected.  Control  over  the  sphincters  is  gener- 
ally lost,  as  also  is  sexual  power.  Loss  of  sensation  is 
extensive,  and  its  usual  distribution  over  the  buttocks 
in  a  " saddle- shaped"  area  is  especially  characteristic. 


CHAPTER  XIV 

MULTIPLE  NEURITIS 

In  multiple  or  polyneuritis  there  is  a  generalized  in 
flammation  of  some  or  all  of  the  fibres  forming  nerve 
trunks.  The  nerves  of  the  limbs  are  mainly  affected. 
The  symptoms  are  generally  symmetrical,  but  vary 
according  to  the  acuteness  of  the  onset  and  the  selective 
action  which  different  poisons  tend  to  exert. 

Selective  influence  of  poisons. — Many  poisons 
which  attack  the  nervous  system  have  an  apparent 
affinity  for  certain  neurones  before  they  produce  more 
generalized  symptoms,  and  a  knowledge  of  their  special 
tendencies  is  often  an  aid  to  diagnosis. 

Thus,  lead  shows  a  special  tendency  to  affect  the 
nerves  of  the  forearms,  alcohol  those  of  the  legs,  and 
diphtheria  those  of  the  soft  palate  and  eyes. 

Etiology. — Of  the  poisons  taken  directly  into  the 
system,  those  which  most  frequently  produce  neuritis 
arc  alcohol,  lead,  and  arsenic,  and,  less  frequently,  copper 
and  mercury.  Toxins  which  are  the  direct  outcome  of 
bacterial  or  protozoal  infection  are  also  causes,  e.g.  those 
associated  with  diphtheria,  typhoid,  malaria,  pneumonia, 
tubercle,  and  other  infectious  diseases.  Of  these  the 
diphtheria  toxin  is  by  far  the  most  important,  and, 
indeed,  peripheral  neuritis  following  the  others  is  dis- 
tinctly uncommon.  The  toxin  of  acute  poliomyelitis 
also  sometimes  attacks  the  peripheral  nerves. 

The  toxins  associated  with  leprosy  and  beriberi 
are  potent  causes  in  countries  where  these  diseases 
are  prevalent. 

150 
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The  signs  are  those  of  a  lower  neurone  lesion,  viz. 
wasting  and  alterations  in  the  electrical  reactions  of 
muscles,  loss  of  reflexes,  and  a  tendency  for  the  limbs 
to  assume  abnormal  positions.  The  rapidity  with  which 
power  is  lost  varies  greatly,  and  in  some  of  the  acute 
toxaemic  cases  the  limbs  may  become  powerless  in  even 
a  few  hours.  The  knee-jerks  are  generally  lost  early, 
but  occasionally  they  are  temporarily  exaggerated 
during  the  period  of  nerve  irritation. 

Sensory  symptoms  arc  often  among  the  earliest  to 
appear.  Apart  from  complete  anaesthesia,  irritation  of 
the  sensory  fibres  can  cause  every  variety  of  disturb- 
ance of  sensation,  including  pain,  tingling,  numbness, 
and  hyperesthesia  of  different  intensities.  When  definite 
anaesthesia  develops,  it  is  usually  symmetrical  in  the 
limbs,  and  corresponds  more  or  less  to  the  areas  over 
which  gloves  and  stockings  are  usually  worn,  and  hence 
it  has  received  the  name  of  "  glove-and-stocking  anaes- 
thesia." The  anaesthesia  does  not  extend  to  the  trunk. 
The  muscles  of  the  legs  are  often  very  tender,  especially 
in  the  alcoholic  cases,  and  in  some  instances  loss  of 
muscle  sense,  with  consequent  incoordination,  is  one  of 
the  most  prominent  symptoms.  The  intensity  and 
rapidity  of  the  onset  of  sensory  symptoms  are  very 
variable ;  in  most  of  the  chronic  cases  the  subjective 
sensations  of  tingling,  numbness,  and  pins-and-needles 
come  on  gradually  and  are  the  first  symptoms  to 
which  attention  is  drawn.  The  extent  to  which  the 
different  forms  of  sensation  are  impaired  is  also  very 
variable :  in  some  patients  all  forms  are  affected ;  in 
others  the  loss  of  muscle  sense  may  be  disproportion- 
ately great,  with  a  resulting  ataxy  that  may  be  mis- 
taken for  that  of  tabes.  In  some  of  the  more  acute 
varieties  of  toxic  origin  sensations  may  be  but  little 
affected. 

Vaso-motor  and  trophic  symptoms  are  not,  as  a  rule, 
prominent.  (Edema  of  the  legs  may  be  occasion- 
ally observed.  The  "  trophic  "  changes  show  themselves 
chiefly  by  impaired  nutrition  of  the  skin,  which  becomes 
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Korsakoufs  psychosis — are  generally  met  with  in  some 
degree,  while  in  the  more  severe  cases  hallucinations, 
delirium  tremens,  or  insanity  may  be  present.  These 
mental  changes  are  sometimes  associated  with  loss 
of  control  over  the  sphincters  —  a  symptom  which 
is  not  present  in  uncomplicated  cases  of  multiple 
neuritis. 

Pathology. — The  chief  changes  are  parenchymatous 
inflammation  and  degeneration  of  nerve  fibres,  the  ter- 
minal twigs  suffering  most  severely.  The  cells  of  the 
cord  and  cortex  may  also  be  altered,  and  it  is  to  changes 
in  the  latter  that  the  cerebral  symptoms  are  due. 

Arsenical  Neuritis 

Etiology. — Arsenical  poisoning  has  occurred  from 
the  inhalation  of  particles  arising  from  various  decora- 
tive articles  into  the  composition  of  which  arsenic  has 
entered,  as  green  wall-papers  and  carpets.  Arsenic  may 
also  accidentally  contaminate  articles  of  diet  in  sufficient 
quantities  to  cause  symptoms,  as  occurred  in  an  epidemic 
among  beer-drinkers  due  to  the  presence  of  arsenic  in 
glucose.  Neuritis  may  also  be  caused  by  long-continued 
use  of  arsenic  as  a  medicine. 

Symptoms. — There  is  a  close  similarity  between 
the  symptoms  of  arsenical  neuritis  and  those  of  alcoholic 
neuritis,  to  which  the  reader  is  referred. 

The  legs  are  generally  affected   first  (Fig.  33),  and  . 
pain,  tingling,  and  numbness  are  accompanied  by  weak- 
ness of  the  extensors  and  by  ataxy.    Later  on,  the 
paralysis  may  appear  in  the  arms. 

Arsenical  neuritis  is  accompanied  by  pigmentation 
of  the  skin,  which  is  a  symptom  of  diagnostic  import- 
ance. The  skin  assumes  a  deep-brownish  colour,  which 
is  most  apparent  on  the  trunk  and  extensor  surfaces 
of  the  limbs.  Herpes,  keratosis  of  the  palms  of  the 
hands  and  soles  of  the  feet,  erythema,  erythromelalgia, 
changes  in  the  structure  of  the  nails,  and  oedema  of  the 
extremities  may  all  be  present.  Recovery  generally 
takes  place  very  slowly. 
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The  extensor  muscles  of  the  forearms  and  fingers  are 
weakened,  causing  wristdrop  and  inability  to  straighten 
the  fingers  (Fig.  34). 

The  supinator  longus  escapes,  the  paralysis  being 
usually  limited  to  the  distribution  of  the  posterior  inter- 
osseous branch  of  the  musculo -spiral  nerve.  Though 
the  flexors  of  the  forearm  arc  not  paralysed,  the  grasp 
is  greatly  weakened  owing  to  the  inability  of  the  ex- 
tensors to  fix  the  wrist.     One  hand  is  often  affected 


Fig.  M.— Wrist-drop  in  neuritis  from  chronic  lead -poisoning. 

before  the  other,  and  to  a  greater  degree.  After  the 
dropped-wrist  condition  has  existed  for  some  time,  a 
swelling  appears  on  the  back  of  the  hand,  due  partly 
to  displacement  of  the  bones  of  the  wrist  and  partly  to 
changes  in  the  synovial  membranes.  There  is  seldom 
any  definite  disturbance  of  sensation.  Another  variety, 
which  may  occur  independently  of.  or  in  association 
with,  the  forearm  distribution,  is  that  in  which  the  loss 
of  power  affects  the  small  muscles  of  the  hand.     The 
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local  paresis  frequently  occurs  at  the  site  of  the  infective 
focus,  wherever  the  latter  may  be,  e.g.  an  infection  of  the 
thumb  gave  rise  to  a  neuritis  of  the  arm  independent 
of  the  generalized  multiple  neuritis  which  followed. 
Walshe  considers  that  the  palatal  paralysis  in  faucial 
diphtheria  is  a  corresponding  local  manifestation  at  the 
site  of  infection,  so  that  the  complete  symptom-complex 
in  any  given  case  would  consist  of  (1)  an  initial  local 
paresis  related  anatomically  to  the  site  of  the  infective 
focus,  (2)  paralysis  of  accommodation,  (3)  polyneuritis. 

Course  and  prognosis. — Many  cases  run  an  un- 
eventful course,  and  power  gradually  returns.  When 
the  paralysis  does  not  spread  beyond  the  soft  palate 
and  the  ocular  muscles,  recovery  often  takes  place 
quickly,  but  when  the  limbs  are  affected  the  duration 
is  much  longer,  and  it  may  be  several  months  before 
power  is  restored.  Signs  that  the  power  of  the  heart 
or  of  the  diaphragm  is  impaired  always  give  the  case 
a  grave  aspect.  "  Bulbar  crises "  characterized  by 
failure  of  heart  and  respiration  may  occur,  and  these 
are  often  associated  with  paralysis  of  the  diaphragm 
(Pasteur). 

Pathology. — The  toxin  appears  to  affect  the  whole 
of  the  lower  motor  neurone,  and  a  parenchymatous 
degeneration  of  the  myelin  sheath  of  the  nerves  seems 
to  be  the  most  important  lesion  found  after  death  (F.  E. 
Batten). 

Changes  in  the  motor  nuclei  of  the  cord  and  bulb 
have,  however,  also  been  described,  and  alterations  in 
the  structure  of  the  motor  cells  of  the  anterior  horns 
of  the  cord  have  been  noted  in  animals  at  quite  an  early 
stage  of  diphtheria  intoxication.*  Walshe  considers  it 
probable  that  the  initial  local  palsy  is  due  to  the  passage 
of  the  toxin  along  the  perineural  lymph-channels  of  the 
peripheral  nerves  (see  p.  74),  the  multiple  neuritis  being 
the  result  of  a  generalized  blood  infection. 

Fatty  degeneration  has  been  observed  in  the  muscle 

*  A.  G.  R.  Foulerton  and  Campbell  Thomson,  Etlin.  Med.  Jottrn., 
Jan,,  1902, 
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occurs  in  these  circumstances  is  still  a  distinguishing 
feature. 

From  acute  anterior  poliomyelitis  the  chief  distinc- 
tions are  the  alterations  of  sensation  and  the  symmetry 
of  the  paralysis  as  compared  with  the  irregularly  scat- 
tered lesions  of  poliomyelitis.  There  are,  however, 
some  cases  in  which  it  is  very  difficult  to  arrive  at  a 
differentiation. 

From  Landry's  paralysis  there  is  also  a  difficulty, 
in  some  cases,  in  distinguishing  peripheral  neuritis, 
though  in  characteristic  examples  of  Landry's  disease 
the  absence  of  any  alteration  of  sensation,  of  wasting, 
and  of  electrical  changes  in  the  muscles  is  a  distin- 
guishing feature. 

The  symptoms  in  certain  cases  of  neuritis  closely 
simulate  those  of  locomotor  ataxy.  The  resemblance 
occurs  when  incoordination  is  a  prominent  feature, 
and,  where  this  exists  in  combination  with  absent 
knee-jerks  and  the  presence  of  pains  in  the  legs,  tabes 
is  apt  to  be  diagnosed.  Some  cases  of  alcoholic  neuritis 
closely  resemble  tabes  in  these  particulars,  as  also 
do  some  cases  of  neuritis  due  to  diabetes,  in  which 
the  similarity  may  be  marked  by  the  presence  of  gan- 
grenous ulcers  on  the  feet,  but  the  Argyll-Robertson 
pupil  of  tabes  and  the  loss  of  power  with  the  altered 
electrical  reactions  in  neuritis  will  assist  the  diagnosis. 

From  hysterical  paralysis  neuritis  can  be  differen- 
tiated by  the  absence  in  the  latter  of  knee-jerks  and 
the  presence  of  wasting  and  changes  in  the  electrical 
reactions  of  the  muscles. 

Prognosis. — The  prognosis  varies  with  the  nature 
of  the  cause  and  the  possibility  of  its  removal.  In 
general  the  chances  of  recovery  of  power  arc  good  if 
the  cause  can  be  removed,  but  the  progress  is  often 
very  slow. 

In  alcoholic  neuritis,  when  the  cause  is  removed 
improvement  usually  takes  place,  except  in  the  most 
severe  cases,  in  which  death  may  occur  from  general 
exhaustion  or  cardiac  failure. 


CHAPTER  XV 
TUMOURS    OF   NERVES    (NEUROMATA) 

Nerve  trunks  are  sometimes  the  seat  of  tumours 
which  are  usually  all  grouped  under  the  clinical  title 
of  neuromata,  though  their  structure  varies  and  is 
indeed  seldom  that  of  nerve  tissue.  Those  most  fre- 
quently met  with  are  neuro-fibromata,  which  form 
fusiform  swellings  on  the  nerve  trunks,  and  are  very 
liable  to  undergo  myxomatous  degeneration.  They 
may  grow  from  the  cranial  or  the  spinal  nerves,  and 
are  often  multiple. 

Plexiform  neuromata  (Fig.  35)  are  rare.  They 
form  more  diffuse  tumours  than  the  neuro-fibromata 
and  feel  "  like  a  bag  containing  a  number  of  tortuous, 
irregular  vermiform  bodies,  soft  to  the  touch  and 
mobile  "  (Bland-Sutton). 

Closer  examination  in  these  cases  shows  that  multiple 
connective- tissue  tumours  have  formed  along  the  course 
of  the  nerves.  Of  the  cranial  nerves  the  trigeminal  is 
the  most  frequently  attacked,  but  the  growth  may 
occur  in  any  nerve,  cranial  or  spinal. 

Ganglionic  neuromata  are  very  rarely  met 
with.  They  are  formed  of  nerve  cells,  nerve  fibres, 
and  neuroglia; 

Neuro-fibromata  may  arise  in  great  numbers  from 
the  twigs  of  the  cutaneous  nerves  and  constitute  the 
condition  known  as  molluscum  fibrosum,  which,  when 
associated  with  freckles  or  a  more  diffuse  pigmenta- 
tion of  the  skin,  is  known  by  the  name  of  von  Reckling- 
hausen's disease; 
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congenita  and  the  peroneal  type  of  atrophy  are  also 
thought  to  be  closely  allied  to  this  group. 

As  might  be  expected  from  their  common  patho- 
logical basis,  no  sharp  line  can  be  drawn  between  the 
different  forms.  Cases  in  which  atrophy  is  the  dominant 
feature  often  show  traces  of  pseudo-hypertrophy,  while 
cases  of  pscudo  -  hypertrophy  almost  invariably  show 
some  signs  of  atrophy. 

Like  the  parallel  cases  of  spinal  origin,  the  myopathies 
are  very  liable  to  occur  in  several  members  of  a  family. 

1.  Pseudo-Hypertrophic  Paralysis 

Etiology. — This  disease  generally  begins  between  the 
ages  of  4  and  10.  It  exhibits  a  distinct  tendency  to 
run  in  families,  and  is  usually  transmitted  by  females 
and  inherited  by  males. 

Symptoms. — Clumsiness,  frequent  falls,  and  a  diffi- 
culty in  going  upstairs  are  generally  among  the  early 
symptoms,  all  of  which  seem  the  more  strange  to  the 
parents  since  the  limbs,  especially  the  calves,  often 
appear  to  them  to  be  unusually  well  developed.  Examina- 
tion, however,  shows  that  the  legs  are  weak  in  spite  of 
their  increased  size,  the  latter  proving  to  be  a  pseudo- 
hypertrophy due  to  overgrowth  of  fat  and  connective 
tissue  which  have  displaced  the  wasted  muscle  fibres. 

Distribution  of  hypertrophy. — The  muscles  in  which 
some  enlargement  can  most  usually  be  seen  are  those 
of  the  calf  (Fig.  37),  the  quadriceps  extensor.,  the  glutei, 
the  triceps,  and  the  infraspinati.  They  are  hard  and 
firm  to  the  touch,  but  despite  this  they  are  weaker  than 
they  should  be.  In  some  cases  part  of  a  muscle  is 
enlarged  and  part  atrophied. 

Muscles  most  commonly  atrophied. — Some  muscles 
are  from  the  first  atrophied  and  show  no  sign  of  enlarge- 
ment ;  among  them  the  most  constant  are  the  lower 
half  of  the  pectoralis  major  and  the  latissimus  dorsi. 
Others  in  which  atrophy  can  very  frequently  be  detected 
are  the  biceps,  the  flexors  of  the  knee,  and  the  peronei 
(Fig.  37). 
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In  walking  the  same  position  is  preserved,  and  the 
patient  waddles  from  side  to  side,  with  the  feet  turned 
out,  and  with  a  "  high-stepping  "  gait.     (Plate  7.) 

In  rising  from  the  supine  position  the  patient  first 
rolls  over,  then  takes  his  fixed  points  from  his  hands  and 
toes,  and  finally  helps  himself  up  by  placing  his  hands 
on  his  thighs. 

All  these  positions  are  due  to  attempts  to  compensate 
for  the  weakness  of  the  affected  muscles,  and  therefore 
they  vary  widely  in  degree  in  different  cases. 

Reflexes. — Wasting  of  muscles  leads  to  the  loss  of 
any  reflexes  which  they  may  normally  serve ;  thus  the 
knee-jerk  diminishes  as  changes  occur  in  the  quadriceps 
extensor  muscle. 

Deformities. — Talipes  of  the  feet  and  curvature  of  the 
spine  are  both  often  met  with.     (Figs.  38,  42.) 

2.  Facio-Scapulo-Humkral  Type 

In  the  facio-scapulo-humeral  type  (known  also  as  the 
Landouzy-Dejerine  form)  the  atrophy,  like  that  of 
pseudp-hypertrophic  paralysis,  generally  begins  in  child- 
hood. It  is  often  spoken  of  as  the  "  infantile  form  "  of 
myopathy  in  contradistinction  to  the  "  juvenile  form," 
which  begins  in  later  life. 

The  name  "  facio-scapulo-humeral "  shows  the  chief 
distribution  of  the  wasting.     (Fig.  39.) 

In  the  face  the  orbicularis  palpebrarum  and  the 
orbicularis  oris  are  commonly  weakened,  and  as  a  result 
of  the  weakness  of  the  latter  muscle,  together  with 
others  at  the  corner  of  the  mouth,  quite  a  characteristic 
expression  is  given  to  the  features. 

Next,  the  muscles  of  the  shoulder-girdle  and  upper 
arm  atrophy,  and  here  the  trapezius  (both  upper  and 
lower  divisions),  latissimus  dorsi,  serratus  magnus,  pec- 
torals, triceps,  and  biceps  generally  suffer  early.  The 
wasting  of  the  serratus  magnus  causes  the  vertebral 
border  of  the  scapula  to  tilt  whenever  the  arm  is 
lifted. 

The  forearms  generally  escape,  the  hands  always. 
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leg  contrasts  markedly  with. that  of  the  thigh,  which 
generally  remains  normal  for  some  time  ,(Fig.  46). 
Clubbing  of  the  feet  occurs,  and  is  often  an  early  sign. 

When  the  thigh  muscles  remain  normal  the  knee- 
jerks  may  be  retained.  After  a  time,  wasting  takes 
place  in  the  small  muscles  of  the  hand  and  spreads  to 
the  muscles  of  the  forearm.  Deformities  resulting  in 
the  "  claw  hand  "  may  eventually  arise.  In  some  cases 
the  disease  does  not  make  any  further  progress,  but  in 
others  the  wasting  gradually  spreads  to  the  thigh  and 
trunk. 

Disturbances  of  sensation  are  uncommon,  but  pain 
and  anaesthesia  of  the  limbs  have  occasionally  been 
observed.    • 

Diagnosis. — The  main  points  upon  which  reliance 
has  to  be  placed  arc  slow  symmetrical  wasting  of  the 
legs,  accompanied  by  clubbing  of  the  feet,  followed 
later  by  wasting  and  deformities  in  the  hands  and  fore- 
arms, occurring  in  children  and  young  adults,  though 
from  what  has  already  been  said  it  will  be  seen  that  cases 
may  occur  in  which  there  is  doubt  about  the  underlying 
spinal  and  neural  changes. 

Prognosis. — The  prognosis  as  regards  recovery 
is  bad,  but  as  regards  life  it  is  more  favourable  as  com- 
pared with  the  other  forms  of  myopathy,  for  in  the 
peroneal  type  the  atrophy  often  ceases  to  extend. 

Treatment. — Massage,  electricity,  tonics,  and  atten- 
tion to  the  general  health  are  the  only  methods  of  treat- 
ment applicable  to  this  disease. 
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System  Lesions 

System  lesions  are  produced  by  neuronic  degenera 
tion.  The  separate  columns  of  the  cord  (Plate  9)  are 
composed  of  bundles  of  neurones,  and  stress  has  already 
been  laid  on  the  fact  that  every  individual  neurone  of 
the  bundle  is  a  unit  in  itself,  and  dependent  on  its 
own  cell  body  for  its  nutrition. 

When  this  nutrition  is  impaired,  the  neurone  dies 
and  its  branches  wither  away  just  as  do  the  branches 
of  a  tree  when  something  interferes  with  its  roots. 

Certain  poisons,  of  which  that  of  syphilis  is  one  of 
the  most  important,  cause  neuronic  degeneration,  and 
the  symptoms  in  any  given  case  depend  upon  the  par- 
ticular system  or  systems  of  neurones  affected. 

Reference  to  the  accompanying  diagrams  shows  the 
chief  systems,  and  these  may  be  attacked  singly  or  in 
numbers,  and  accordingly  there  may  be  single  or  com- 
bined system  lesions. 

Of  the  single-system  lesions,  where  only  one 
column  is  attacked,  we  may  recognize  the  following : 

1.  Disease  of  the  cells  of  the  anterior  horns, 
as  exemplified  in  acute  poliomyelitis  and  progres- 
sive muscular  atrophy  (Fig.  47). 

2.  Disease  of  the  lateral  (crossed  pyramidal) 
tracts,  as  exemplified  in  lateral  sclerosis  (Fig.  48). 

3.  Disease  of  the  posterior  columns,  as  exemplified 
in  locomotor  ataxy  (Fig.  49). 

Multiple-system  lesions  may  occur  as  follows : 

1.  Disease  of  the  lateral  columns  together  with 
that  of  the  cells  of  the  anterior  horns,  as  exemplified 
in  amyotrophic  lateral  sclerosis  (Fig.  50). 

2.  Disease  of  the  lateral  columns  together  with 
that  of  the  posterior  columns,  as  exemplified  in 
ataxic  paraplegia  (Fig.  51). 

3.  Disease  of  the  lateral  columns  together  with 
that  of  the  posterior  columns,  cerebellar  tracts,  and 
(sometimes)  antero-lateral  tracts,  as  exemplified  in 
Friedreich's  disease  and  subacute  combined  de- 
generation (Fig.  52). 
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Irregular  or  Non-System  Lesions 

In  these  no  special  predilection  is  shown  for  the 
various  columns,  and  the  classification  has  to  be  based 
on  the  pathological  possibilities.    The  main  lesions  arc  : 

Inflammations,  e.g.  myelitis — transverse  or  dis- 
seminated. 

Vascular  lesions,  e.g.  thrombosis  and  haemorrhage. 

Diffuse  and  disseminated  degenerative  processes, 
e.g.  syringomyelia  and  disseminated  sclerosis. 

Syphilitic  lesions. 

Tumours. 

Pressure  from  without,  as  in  spinal  caries, 
meningeal  disease,  injuries,  etc. 

This  method  of  classification  is,  of  course,  very  far 
from  perfect.  For  instance,  the  degeneration  in  tabes 
dorsalis  is  not  entirely  confined  to  the  posterior  columns. 
Nevertheless  the"  classification  is  one  that  proves  useful 
to  students,  since  it  serves  as  a  model  which  they  can 
supplement  or  vary  at  their  discretion,  and  at  the  same 
time  it  helps  to  a  considerable  extent  to  demonstrate  the 
relationship  which  exists  between  the  different  diseases. 
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it  will  be  plain  that  the  less  typical  cases  may  occasion 
difficulty; 

From  peripheral  neuritis  Landry's  paralysis  differs 
in  the  extension  of  the  paralysis  to  the  trunk  before  the 
arms  are  affected,  and  also  in  the  absence  of  wasting 
and  of  electrical  changes,  which  are  generally  soon  seen 
in  peripheral  neuritis. 

In  an  ascending  myelitis,  where  there  is  a  definite 
inflammation  spreading  up  the  cord,  there  will  be  loss 
of  control  over  the  sphincters,  and  bedsores  will  soon 
occur. 

An  infantile  paralysis  (acute  anterior  poliomyelitis) 
in  which  the  symptoms  are  widespread  may  be  difficult 
to  differentiate  for  a  time,  since  both  this  and  Landry's 
paralysis  depend  upon  lesions  of  the  motor  cells  of  the 
anterior  horns.  As  already  stated,  some  cases  are 
apparently  only  different  clinical  manifestations  of  the 
same  infection.  Usually  the  more  scattered  paralysis  of 
the  poliomyelitis  makes  the  diagnosis  clear,  but  where 
there  is  a  difficulty  it  may  be  necessary  to  wait  until 
wasting  and  electrical  changes  appear  in  the  muscles. 
When  a  patient  recovers  from  Landry's  disease  the 
power  returns  more  rapidly  than  in  recovery  from 
infantile  paralysis. 

Prognosis. — A  patient  suffering  from  Landry's  dis- 
ease is  always  in  great  danger  until  the  acute  symptoms 
have  subsided  and  the  risk  of  respiratory  failure  has 
passed. 

In  a  large  number  of  cases  the  disease  ends  fatally 
in  a  few  days,  while  in  some  the  symptoms  subside  and 
power  gradually  but  steadily  returns. 

Treatment. — In  the  absence  of  any  specific  antidote 
to  the  poison,  reliance  has  to  be  placed  on  maintaining 
the  patient's  strength,  and  for  this  purpose  hypodermic 
injections  of  strychnine  are  probably  the  best.  Ergot 
has  been  recommended. 

The  breathing  of  the  patient  should  be  carefully 
watched,  and  an  attempt  be  made  to  tide  over  any 
temporary  difficulty  by  artificial  respiration. 
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The  numbness  and  weakness  rapidly  increase,  and  in 
a  severe  case  the  lower  limbs  may  become  within  a  short 
time  both  senseless  and  motionless.  Examination  shows 
loss  of  power  below  the  level  of  the  lesion,  and,  assuming 
the  attack  to  be  severe,  there  will  be  absence  of  all 
movements  of  the  feet,  knees,  and  hips,  the  limbs  lying 
flaccid  and  helpless.  At  this  early  stage  the  tendon 
reflexes  may  possibly  be  temporarily  inhibited,  but 
they  soon  become  increased,  as  in  other  upper  motor 
neurone  lesions.  At  the  same  time  that  impulses  are 
prevented  from  flowing  down  the  motor  tracts,  the 
transverse  lesion  also  prevents  stimuli  from  passing 
up  the  sensory  columns ;  hence  in  severe  cases  there 
is  loss  of  sensation  of  every  kind  below  the  level  of  the 
lesion,  but  at  that  level,  and  just  above  it,  there  is 
often  a  zone  of  hyjjercBsthesia,  due  to  irritation  of  the 
sensory  roots  as  they  pass  out  from  those  segments 
of  the  cord.  This  zone  of  hyperesthesia  and  the  upper 
limit  of  the  anaesthesia  are  valuable  guides  to  the 
position  of  the  lesion. 

Total  loss  of  sensibility  is  often  accompanied  by  the 
formation  of  bedsores  or  crops  of  herpes,  both  of  which 
are  due  to  those  disturbances  in  nutrition  generally 
described  as  "  trophic."  No  impulses  from  the  bladder 
and  rectum  can  reach  the  brain,  nor  can  any  pass  down- 
wards, with  the  result  that  control  over  the  sphincters  is 
lost.  The  bladder  cither  discharges  its  contents  reflexly 
at  irregular  intervals,  or,  as  more  frequently  happens, 
it  becomes  distended  until  the  incontinence  of  overflow 
ensues. 

If  the  patient  lives,  the  more  acute  symptoms  pass 
off,  and  the  permanent  effects  of  degeneration  subsequent 
to  the  transverse  lesion  become  apparent.  (Plate  10.) 
The  fibres  of  the  crossed  pyramidal  tracts  degenerate 
downwards,  with  all  the  accompanying  attributes  of 
lateral  sclerosis.  The  legs  become  rigid,  with  or  without 
some  return  of  power  according  to  the  intensity  of 
the  initial  lesion,  and  the  rigidily  may  be  succeeded 
by  contractures,  in  which,  in  bad  cases,  the  strength 
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loss  of  control  over  the  sphincters,  and  the  formation 
of  bedsores.  The  whole  thickness  of  the  cord  is  acutely 
inflamed,  and  its  structure  destroyed. 

5.  Disseminated  acute  myelitis,  in  which  the  inflamed 
areas  are  scattered  throughout  the  cord,  is  sometimes 
found. 

Diagnosis. — In  making  a  diagnosis  it  is  first  neces- 
sary to  be  certain  that  the  lesion  is  in  the  cord,  and  the 
methods  of  ascertaining  this  point  will  be  found  de- 
scribed under  the  heading  of  Paraplegia  (p.  183).  When 
this  is  established  it  is  necessary  to  consider  the  nature  of 
the  lesion.  The  acute  onset  suggests  an  inflammatory 
origin.  Haemorrhage  into  the  substance  of  the  cord, 
besides  being  very  rare,  has  a  more  sudden  onset,  and 
would  be  unlikely  to  assume  a  transverse  distribution, 
though  bleeding  into  a  cavity  of  syringomyelia  might 
in  certain  circumstances  give  rise  to  difficulty. 

The  back  must  always  be  carefully  examined  to  see 
if  the  symptoms  may  possibly  be  due  to  pressure. 

Meningitis  may  simulate  myelitis,  but  in  the  former 
there  are  usually  radiating  pains  due  to  irritation  of  the 
nerve  roots  ;  the  two  conditions  may,  however,  coexist, 
as  so  often  happens  in  syphilitic  disease  of  the  cord. 

An  acute  myelitis  which  ascends  the  cord  will  closely 
resemble  a  case  of  Landry's  'paralysis,  but  in  the  latter 
there  are  usually  no  less  of  sensation,  no  loss  of  control 
over  the  sphincters,  no  wasting,  and  no  electrical  changes 
in  the  muscles. 

The  Wassermann  reaction  of  the  cerebro-spinal  fluid 
will  assist  in  determining  the  nature  of  the  lesion. 

When  the  patient  is  seen  for  the  first  time  after  the 
acute  stage  has  passed,  the  resulting  degeneration  will 
be  in  evidence. 

The  diagnosis  will  then  chiefly  have  to  be  made  from 
ataxic  paraplegia,  subacute  combined  degeneration,  dis- 
seminated sclerosis,  and  tumour  of  the  cord.  The  decision 
must  depend  largely  on  the  history  of  the  onset  and  the 
course  of  the  disease,  since  the  physical  signs  will  often 
be  compatible  with  diseases  of  different  origin. 
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extensor  plantar  response  often  remains.  (Edema  of 
the  legs,  bedsores,  and  cystitis  may  now  occur,  fever  is 
present,  and  the  patient  loses  strength  and  usually  dies 
within  a  few  weeks. 

Pathology. — The  cord  shows  degeneration  chiefly 
of  the  lateral  and  posterior  columns,  which  is  secondary 
to  a  more  localized  and  diffused  transverse  lesion  gener- 
ally most  marked  in  the  thoracic  region  of  the  cord. 

Diagnosis. — The  difficulties  in  diagnosis  will  vary 
according  to  the  stages  at  which  the  disease  is  seen. 

When  the  signs  are  those  of  spastic  weakness  and 
ataxy  the  likelihood  of  disseminated  sclerosis  being  present 
has  to  be  considered.  The  main  points  in  which  dis- 
seminated sclerosis  differs  are  in  the  earlier  age  of  onset, 
the  variableness  of  symptoms,  the  tendency  to  optic 
atrophy  and  cranial  nerve  palsies,  and  the  presence  of 
nystagmus. 

As  the  disease  progresses  the  degeneration  may  be 
referred  to  the  results  of  a  previous  transverse  myelitis 
or  accounted  for  by  the  presence  of  a  chronic  myelitis. 

When  the  knee-jerks  are  lost  and  there  is  flaccid 
paralysis,  peripheral  neuritis  has  to  be  thought  of,  but 
the  anaesthesia  of  the  trunk,  the  incontinence  of  urine, 
and  an  extensor  plantar  response  are  against  it,  as  also 
is  the  history  of  the  disease. 

The  loss  of  power,  wasting  and  electrical  changes 
in  the  muscles,  together  with  absence  of  the  Argyll- 
Robertson  pupil,  will  enable  tabes  to  be  excluded. 

Sometimes  the  signs  may  suggest  the  presence  of  a 
tumour,  but  the  pains  are  unlike  those  due  to  pressure 
on  roots,  and  the  paralysis  and  sensory  changes  do  not 
show  the  signs  of  being  due  to  pressure  on  one  half  of 
the  cord  more  than  the  other,  as  often  happens  in  the 
case  of  tumours. 

In  the  earlier  stages  subacute  combined  degeneration 
may  have  to  be  diagnosed  from  hysteria.  In  doubtful 
cases  the  most  reliable  sign  of  organic  disease  is  to  be 
found  in  the  extensor  response  of  the  plantar  reflexes. 
If  this  is  obtained  the  organic  nature  of  the  case  is  clear. 
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Where  there  is  any  uncertainty,  these  reflexes  should  be 
repeatedly  examined,  since  they  do  not  always  respond 
in  the  same  manner. 

Prognosis  and  treatment.  —  Hitherto  all  the 
severe  cases  recorded  seem  to  have  ended  in  death,  nor 
has  their  course  been  materially  modified  by  any  drugs. 
Treatment  must  be  directed  towards  improving  the 
general  health,  which  is  always  bad.  Careful  search 
should  be  instituted  for  any  source  of  infection;  if 
this  is  found  and  successfully  treated,  the  symptoms 
may  be  ameliorated,  or  even  arrested. 


CHAPTER  XXIII 

DISSEMINATED  SCLEROSIS 

Etiology. — Very  little  is  definitely  known  about  the 
origin  of  disseminated  sclerosis. 

While  there  is  no  exact  age  limit,  the  symptoms 
begin  in  most  cases  between  the  ages  of  15  and  35. 
Children  occasionally  suffer,  but  elderly  people  are  very 
rarely  attacked. 

The  number  of  cases  occurring  in  the  two  sexes  is 
about  equal. 

Pathology. — The  disease,  as  its  name  implies,  is 
characterized  by  the  formation  of  islets  of  connective 
tissue  which  are  scattered  throughout  the  length  of  the 
central  nervous  system  and  also  to  some  extent  in  the 
substance  of  the  peripheral  nerves,  more  especially  in 
those  of  .cranial  origin.  The  disease  in  classification 
therefore  belongs  both  to  the  brain  and  the  cord. 

The  white  matter  of  the  brain  and  cord  is  princi- 
pally affected,  it  being  somewhat  less  common  to  meet 
with  symptoms  attributable  to  alterations  in  the  grey 
substance. 

The  patches,  which  are  greyish- white  in  colour  and 
usually  sharply  defined,  vary  very  much  in  size,  some 
being  as  large  as  peas  and  discernible  with  the  naked 
eye,  while  others  are  so  small  that  they  are  only  recog- 
nizable with  a  microscope. 

The  changes  appear  to  begin  in  the  neuroglia  rather 
than  in  the  nerves  fibres,  though  on  this  point  there 
is  some  difference  of  opinion.  In  any  case  the  axis 
cylinders  are  the  last  structures  to  degenerate,  which 
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The  patient  walks  with  some  degree  of  difficulty; 
the  feet  shuffle  on  the  ground  owing  to  the  rigidity 
which  impairs  the  freedom  of  the  joint -movements,  while 
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Fig.  56.— Scheme  of  the  principal  symptoms  occurring  in  the 
course  of  disseminated  sclerosis. 
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In  the  upper  limb  also  the  deep  reflexes  are  generally 
found  to  be  exaggerated,  and  a  brisk  jaw-jerk  will  in  all 
probability  be  obtained,  but  the  superficial  reflexes  of  the 
abdomen  are  frequently  lost. 

As  regards  the  ocular  signs,  nystagmus  is  observed 
when  the  patient  attempts  to  look  to  one  or  the  other 
side,  and  there  may  be  some  weakness  (usually  transient) 
of  one  or  more  muscles,  giving  rise  to  double  vision. 
The  pupils  usually  react  normally  to  light  and  on  accom- 
modation. Changes  in  the  optic  nerves  occur  in  a  large 
proportion  of  cases  of  disseminated  sclerosis,  and  failure 
of  vision  may  be  the  patient's  earliest  complaint.  The 
alteration  most  commonly  seen  is  that  of  pallor  of  the 
optic  disc,  indicating  a  certain  degree  of  atrophy.  In  a 
very  small  percentage  of  cases  signs  of  antecedent 
neuritis  have  been  noted.  The  atrophy  is  often  con- 
fined to  the  temporal  half  of  the  disc,  and  frequently 
affects  only  one  eye.  Only  exceptionally,  therefore,  is 
total  blindness  likely  to  occur.  The  fields  of  vision  may 
show  restricted  perception  of  colours  before  the  sensation 
to  ordinary  light  is  demonstrably  impaired. 

The  speech  is  known  as  "  scanning  "  or  "  staccato," 
from  the  pronounced  manner  in  which  every  syllable  is 
jerked  out. 

There  is  generally  impairment  of  sphincter  control 
at  some  time  during  the  course  of  the  disease. 

Mental  instability  is  often  apparent,  as  is  shown 
by  a  tendency  to  laugh  and  cry  when  there  is  but 
slight  emotional  stimulus ;  occasionally  epileptiform  fits 
occur. 

Such  are  the  main  points  to  be  observed  in  a  so-called 
typical  case,  but  it  by  no  means  follows  that  the  signs 
always  appear  in  this  pronounced  form  ;  indeed,  the 
majority  of  patients  when  first  seen  do  not  present 
a  picture  anything  like  this,  and  may  go  en  for  years 
with  vague  and  transient  symptoms,  the  cause  of  which 
is  often  attributed  to  hysteria  unless  careful  examina- 
tions are  repeatedly  made.  It  therefore  happens  that 
these  so-called  atypical  cases  are  of  the  greatest  import- 
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example,  when  a  spastic  or  an  ataxic  paraplegia  is  the 
only  condition  present. 

In  yet  others  the  patches  of  sclerosis,  though  widely 
distributed,  may  not  be  in  the  positions  to  produce 
the  typical  signs  of  the  disease,  and  thus  arises  another 
set  of  cases  not  conforming  to  type. 

Diagnosis. — It  will  be  evident  that  the  diagnosis 
of  disseminated  sclerosis  may  be  very  easy  or  the  reverse, 
and  further,  that  the  difficulties  will  vary  during  different 
phases  of  the  disease. 

1.  During  the  early  stages  of  its  development  the 
tendency  is  to  mistake  it  for  hysteria.  The  chief  points 
to  be  noted  in  making  the  diagnosis  have  already  been 
mentioned. 

2.  When  the  patches  are  situated  exclusively  in  the 
course  of  the  fibres  of  the  lateral  tracts,  primary  lateral 
sclerosis  will  be  thought  of,  and,  in  the  absence  of  any 
further  signs,  time  alone  may  determine  the  diagnosis ; 
but  it  must  be  remembered  that  primary  lateral  sclerosis 
is  rare,  and  that  many  cases  which  appear  at  first  to 
be  of  this  nature  eventually  develop  signs  of  the  dis- 
seminated type. 

Aid  may  often  be  obtained  from  the  variability 
of  symptoms,  for  primary  lateral  sclerosis  is  a  disease 
of  gradual  but  steady  progress,  whereas  remissions  are 
very  characteristic  of  disseminated  sclerosis. 

When  there  are  patches  in  the  posterior  in  addition 
to  the  lateral  columns,  and  no  symptoms  point  to 
sclerosis  elsewhere,  the  diagnosis  for  a  time  may  be 
ataxic  paraplegia,  or  an  incomplete  transverse  myelitis. 
Ataxic  paraplegia  is,  however,  a  clinical  manifestation 
that  may  depend  upon  various  underlying  pathological 
conditions,  and  it  is  therefore  always  wise,  when  making 
the  diagnosis,  to  keep  in  mind  the  further  developments 
which  so  many  of  these  cases  undergo. 

3.  When  the  signs  are  well  developed,  yet  are  not 
those  which  characterize  the  recognized  types  of  the 
disease,  there  may  be  some  hesitation  in  distinguishing 
the  condition  from  Friedreich's  ataxy,  paralysis  agitans, 
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comes  under  treatment  early,  it  is  doubtless  possible  fre- 
quently to  retard  the  course  of  the  disease  by  insisting  on 
the  avoidance  of  fatigue  during  the  stages  of  remission, 
and  on  complete  rest  during  those  of  exacerbation. 

Vaccines  and  inoculations  of  different  kinds  have 
been  recommended  with  little  success,  but  it  is  possible 
that  these  forms  of  treatment  will  be  further  developed 
in  the  future  if,  as  seems  likely,  it  becomes  definitely 
established  that  a  micro-organism  is  the  cause  of  the 
disease.  Urotropin  may  be  tried  on  account  of  its 
supposed  antiseptic  effects  on  the  cerebro-spinal  fluid. 

The  general  nutrition  should  be  carefully  maintained 
by  a  diet  containing  an  abundance  of  milk.  Tonics, 
especially  those  containing  iron,  are  useful;  arsenic 
also  has  gained  some  reputation  in  this  disorder,  but 
no  drug  is  known  to  have  any  specific  effect  upon  the 
lesions.  Massage,  carefully  regulated,  is  of  use  during 
certain  phases,  and  in  the  more  chronic  conditions 
selected  exercises  may  be  tried  with  a  view  of  improving 
the  accuracy  of  the  movements. 
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the  cells  of  the  cervical  region  of  the  cord  are  the  first 
affected,  and  next  in  frequency  those  of  the  medulla. 
Less  often  the  cells  of  the  lumbar  region  are  attacked 
first,  and  least  often  of  all  the  first  signs  of  the  dis- 
ease arise  from  degeneration  of  the  nuclei  of  the  ocular 

nerves.     (Kg.  59.) 

When  the  disease  begins,  as 
it  generally  does,  in  the  cervical 
region,  the  cells  at  either  the 
upper  or  the  lower  end  of  the 
cervical  enlargement  usually  de- 
generate first,  and  consequently 
the  wasting  is  first  noticed  in  the 
muscles  of  the  shoulder  or  of 
the  hand.  In  the  hand  there  is 
wasting  of  the  interossei  and  of 
the  muscles  of  the  thenar  and 
hypothenar  eminences  (Fig.  60). 
Depressions  appear  between  the 
metacarpals,  and  the  outline  of 
the  first  of  these  bones  becomes 
unduly  prominent  as  the  fibres 
of  the  first  dorsal  interosseous 
muscle  (i.e.  the  abductor  indicia) 
shrivel.  The  fingers  can  no  longer 
be  fully  separated,  and  the  power 
to  abduct  and  oppose  the  thumb 
is  lost.  At  the  same  time  the 
hand  gradually  assumes  a  claw- 
like shape  (main-en-grifie),  and 
the  thumb  tends  to  rotate  so  that 
it  looks  like  a  fifth  finger,  and 
thus  resembles  the  thumb  of  an 
ape.  The  reaction  of  the  wasted 
muscles  to  faradism  and  galvanism  is  diminished,  and 
later  may  altogether  disappear,  but  there  are  generally 
some  fibres  left  which  still  show  some  reaction  to  fara- 
dism right  up  to  the  end,  and  hence  the  "  reaction  of 
degeneration  "  is  not  usually  present. 
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Fig.  59.— Diagram  show- 
ing different  posi- 
tions in  which  pro- 
gressive muscular 
atrophy  may  com* 
mence. 
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in  the  lips,  tongue,  pharynx,  and  larynx,  as  described 
in  one  of  the  titles  of  the  disease — progressive  labio- 
glosso-pharyngeal  and  laryngeal  paralysis. 

The  degeneration  of  the  hypoglossal  nucleus  accounts 
for  the  tongue  symptoms,  the  affected  accessory  portion 
of  the  ]  1th  and  vagal  nuclei  causing  the  pharyngeal  and 
laryngeal  troubles.  The  one  difficulty  is  to  account  for 
the  affection  of  the  lips  without  assuming  degeneration 
of  the  facial  nucleus,  of  which  there  is  often  no  evidence, 
and  the  solution  appears  to  be  that  those  fibres  which 
supply  the  orbicularis  oris,  though  running  in  the  facial 
trunk,  in  reality  have  their  origin  from  the  upper  end 
of  the  hypoglossal  nucleus,  and  therefore  share  in  the 
degenerative  changes  of  the  latter. 

In  a  typical  example  the  gradual  degenerative 
changes  in  the  hypoglossal  nucleus  first  show  themselves 
by  some  weakness  in  the  more  delicate  movements  of 
the  tongue,  so  that  certain  letters  which  require  a  firm 
muscle  for  their  articulation  cannot  be  clearly  pro- 
nounced. Some  such  letters  are  I,  n,  r,  s,  t.  As  the 
change  progresses,  the  tongue  wastes  and  becomes  more 
and  more  powerless,  until  at  last  it  cannot  be  pushed  out 
or  thrust  into  either  cheek,  and  finally  it  lies  helpless 
on  the  floor  of  the  mouth  with  its  loosely  fitting  mucous 
membrane  wrinkled  over  it.  At  the  same  time  the  lips, 
formed  by  the  orbicularis  oris,  which  derives  its  nerve 
supply  from  the  upper  part  of  the  hypoglossal  nucleus, 
also  show  signs  of  weakness  and  wasting.  At  first, 
certain  letters,  such  as  o,  u,  p,  b,  m,  requiring  the  lips 
to  be  pressed  closely  together  for  their  formation,  are 
blurred,  and  later  the  lips  become,  thin,  wasted,  and  so 
weak  that  they  can  no  longer  be  approximated,  the 
saliva  constantly  dribbling  from  the  mouth.  It  is  the 
drooping  of  the  lower  lip  that  helps  so  much  to  give 
the  characteristic  facial  expression  to  these  cases. 

The  degeneration  of  the  10th  and  11th  nuclei  causes 
various  degrees  of  difficulty  in  swallowing.  Fluids 
regurgitate  through  the  nose,  and  the  voice  becomes 
"  nasal  "  owing  to  deficient  movement  of  the  soft  palate 
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distinction  can,  then,  be  drawn  between  progressive  mus- 
cular atrophy  and  amyotrophic  lateral  sclerosis,  for  in 
so  many  cases  of  progressive  muscular  atrophy  there  is, 
in  addition  to  degeneration  of  the  cells  of  the  anterior 
horns,  some  degeneration  of  the  lateral  columns,  and  it 
is  according  to  the  degree  of  this  degeneration  that  the 
case  assumes  the  picture  of  progressive  muscular  atrophy 
or  of  amyotrophic  lateral  sclerosis.  Some  authors  deny 
that  there  is  any  separate  condition  which  should  be 
known  as  amyotrophic  lateral  sclerosis,  and  argue  that, 
since  most  cases  of  progressive  muscular  atrophy  show 
some  signs  of  lateral  sclerosis,  the  separation  is  an  artifi- 
cial one.  Others,  although  recognizing  the  frequency  of 
the  presence  of  some  degree  of  lateral  sclerosis  in  pro- 
gressive muscular  atrophy,  prefer  to  reserve  the  title 
of  amyotrophic  lateral  sclerosis  for  the  cases  in  which 
the  degeneration  of  the  lateral  columns  is  a  prominent 
and  progressive  feature  of  the  disease.  While  every 
gradation  can  doubtless  be  recognized,  the  two  terms 
are  useful  clinically  to  indicate  whether  the  upper 
neurones  have  or  have  not  undergone  any  material 
degree  of  degeneration.     (See  p.  234.) 

"  Progressive  bulbar  paralysis,"  though  really  relating 
to  a  part  of  progressive  muscular  atrophy,  must  similarly 
be  retained  as  a  useful  clinical  term. 

Diagnosis  of  spinal  forms. — When  the  degenera- 
tion begins  in  the  nuclei  of  the  cord  the  wasting  indicates 
at  once  that  the  disease  is  in  the  lower  neurone.  This 
narrows  the  issue  down  to  lesion  of  the  anterior  horns,  the 
peripheral  nerves,  and  the  muscles  themselves. 

Peripheral  neuritis  must  be  excluded  by  the  absence  of 
pain,  of  anaesthesia,  and  of  the  reaction  of  degeneration, 
and  the  grounds  for  decision  will  be  further  strengthened 
if  the  area  of  wasting  tends  to  correspond  to  the  dis- 
tribution of  motor  roots  and  not  to  that  of  peripheral 
nerves. 

Myopathies. — Some  of  the  myopathies  are  difficult  to 
distinguish  from  progressive  muscular  atrophy,  especially 
when  thev  commence  in  the  muscles  attached  to  the 
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Acute  inflammation  of  the  bulbar  nuclei  may  occur 
in  cerebral  forms  of  acute  poliomyelitis  and  in  cases  of 
lethargic  encephalitis  (see  p.  341). 

Diagnosis  of  the  ocular  forms. — In  those  rare 
instances  where  the  nuclei  of  the  eve  muscles  are  the 
first  to  degenerate,  ocular  palsies  due  to  tabes,  myas- 
thenia gravis,  syphilis,  and  cerebral  tumours  have  to  be 
excluded. 

Prognosis.  —  The  course  which  progressive  mus- 
cular atrophy  usually  runs  is  sufficiently  implied  by  its 
name. 

Extension  to  the  trunk  or  bulb  is  generally  only  a 
matter  of  a  few  years  at  the  most,  and  after  either 
event  the  patient's  life  must  always  be  precarious.  The 
dangers  from  bulbar  paralysis  are  choking  and  broncho- 
pneumonia due  to  particles  of  food  passing  into  the  lungs, 
and  an  attack  of  bronchitis  is  very  apt  to  cause  death 
when  the  trunk  muscles  of  respiration  are  wasted. 

The  prognosis  of  the  parenchymatous  syphilitic 
forms  is  better  than  that  of  other  varieties,  since  there 
is  more  hope  of  the  degenerative  processes  becoming 
arrested.  It  is,  therefore,  important  to  test  the  Wasser- 
mann  reaction  in  all  cases. 

Treatment. — In  the  syphilitic  cases  the  effects  of 
specific  treatment  should  be  tried.  Where  the  cause 
is  unknown,  all  that  can  be  done  is  to  endeavour  to 
counteract  its  effects  by  keeping  up  the  nutrition  of  the 
nerves  and  muscles. 

With  regard  to  drugs,  strychnine,  iron,  cod-liver 
oil,  and  other  tonics  are  all  useful.  Stryohnine,  given 
regularly,  seems  sometimes  to  check  the  extension  of 
degeneration,  and  it  is  thought  to  be  more  efficient 
when  it  is  given  under  the  skin.  When  there  is  much 
spasticity,  strychnine  should  not  be  given. 

Massage  and  electrical  treatment  in  moderation  help 
to  keep  up  the  strength  of  the  muscles. 

When  bulbar  symptoms  are  present  the  patient  must 
be  fed  carefully  to  prevent  food  from  going  into  the  air- 
passages.    In  bad  cases  a  tube  may  be  required. 
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Progressive  Muscular  Atrophy  in  Infants 

A  form  of  progressive  muscular  atrophy  which 
occasionally  occurs  in  infants  is  known  as  the  Werdnig- 
Hoffmann  type,  after  the  authors  by  whom  it  was  first 
described.  The  symptoms  closely  resemble  those  of  a 
myopathy,  but  characteristics  of  the  progressive  form 
are  usually  to  be  found  in  the  more  rapid  course  which 
it  runs,  and  in  the  tendency  which  it  shows  to  attack 
the  nuclei  of  the  bulb. 


CHAPTER  XXV 

SPASTIC   PARAPLEGIA;    AMYOTROPHIC   LATERAL 
SCLEROSIS;    ATAXIC  PARAPLEGIA 

SPASTIC  PARAPLEGIA 

Primary  spastic  paraplegia,  or  lateral  sclerosis,  is  an 
example  of  an  uncomplicated  taion  of  the  upper  motor 
neurones,  and  is  characterized  by  a  degeneration  of  those 
fibres  only  which  compose  the  lateral  tracts. 

Etiology. — This  degeneration  appears  to  be  the 
result  of  nutritional  changes  in  the  motor  cells  in  the 
cerebral  cortex  from  which  the  fibres  arise,  but  to  what 
these  alterations  in  nutrition  are  due  is  uncertain. 
Syphilis,  injury,  lead-poisoning,  and  the  toxins  of  acute 
infective  disease  have  all  been  assigned  as  causes,  and 
from  recent  investigations  it  appears  clear  that  at 
any  rate  a  certain  number  of  cases  are  due  to  neu- 
ronic degeneration  following  parenchymatous  syphilitic 
lesions. 

In  the  majority  of  cases  the  disease  is  first  noticed 
between  the  ages  of  20  and  40. 

Symptoms. — The  main  features  of  this  disease 
arc  progressive  weakness  and  rigidity,  which  first  show 
themselves  in  the  lower  extremities.  The  patient  notices 
that  he  cannot  walk  so  far  as  he  could  formerly,  and  that, 
after  resting,  the  limbs  feel  stiff  upon  using  them  again  ; 
this  stiffness  is  more  especially  noticed  when  he  first  gets 
up  in  the  morning.  As  the  symptoms  get  worse  he  seeks 
advice,  and  it  is  then  that  the  signs  of  degeneration  of 
the  upper  neurones  are  detected.  Loss  of  power,  rigidity, 
increased  tendon  reflexes,  and  the  extensor  plantar  response 
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(Fig.  Gl)  arc  present,  but  then;  is  no  obvious  wasting, 
and  there  arc  no  changes  in  the  electrical  reactions  of 
the  muscles.    There  is  no  loss  of  sensation  or  sphincter 


Fig.  61,— Scheme  Of  the  principal  aymptoniB  In  ipnatle  paraplegia. 
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trouble,  and  there  arc,  in  fact,  no  other  signs  to  be  found 
than  those  which  can  be  accounted  for  by  degeneration 
of  the  crossed  pyramidal  tracts. 

As  a  rule  the  symptoms  get  gradually  and  very 
slowly  worse,  until  at  last  walking  becomes  difficult 
or  impossible.  The  rigidity  is  always  a  marked  feature, 
and  sometimes  the  joints,  when  moved  beyond  a 
certain  distance,  spring  into  the  position  of  flexion 
or  extension  from  which  the  termik  clasp-knife  "  rigidity 
arises. 

The  gait  is  that  known  as  spastic,  and  is  chiefly 
dominated  by  the  rigidity  which  prevents  the  feet  from 
being  freely  raised.  At  the  same  time,  owing  mainly 
to  weakness  of  the  flexors  of  the  ankle-joints,  the  toes 
are  dragged  along  the  ground ;  hence  the  gait  is  stiff, 
and  the  feet  are  shuffled  along  the  ground.  Cramps 
and  spasmodic  twitchings  of  the  legs  arc  often  com- 
plained of. 

Diagnosis. — The  diagnosis  of  a  case  of  lateral 
sclerosis  will  be  conducted  somewhat  as  follows : 

The  patient  will  probably  come  complaining  of  loss 
of  power  and  stiffness,  the  existence  of  which  will  be 
confirmed.  On  testing  the  deep  reflexes,  the  knee-jerks 
and  the  tendo-Achillis  jerks  will  be  found  exaggerated, 
as  also  may  be  the  tendon  reflexes  of  the  arm  and  the 
jaw-jerk.  The  plantar  reflexes  will  be  active,  and  the 
big  toe  will  turn  deliberately  upwards  (the  extensor 
response). 

This  combination  of  loss  of  power,  spasticity,  increased 
deep  reflexes,  and  an  extensor  response  warrants  an 
inference  that  the  lateral  columns  are  at  fault,  and 
further  evidence  of  a  negative  kind  in  support  of  this 
inference  will  be  found  in  the  absence  of  wasting  and 
of  electrical  changes  in  the  muscles. 

Signs  may  also  be  present  in  the  arms  showing  that 
the  degeneration  is  going  on  at  that  level.  If  nothing 
else  be  found,  we  are  face  to  face  with  degeneration  of 
the  lateral  columns  only,  and,  always  bearing  in  mind 
the  possibility  of  the  clinical  picture  changing  with  time 
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by  the  inflammatory  and  granulation  tissue  which  forms 
round  the  cord.  This  adventitious  tissue  may  in 
favourable  circumstances  be  absorbed,  and  treatment  by 
absolute  rest  and  fixation  of  the  spine  over  a  prolonged 
period  (it  may  be  for  one  or  two  years  or  even  more) 
very  frequently  results  in  recovery  of  the  nervous 
symptoms  and  arrest  of  the  disease.  In  more  un- 
favourable cases  an  operation  such  as  transversectomy 
for  evacuating  an  abscess  or  laminectomy  for  relief  of 
pressure  may  be  necessary,  but  the  results  of  laminec- 
tomy in  these  cases  are  not'  satisfactory,  and  it  should 
only  be  performed  when  the  circumstances  seem  specially 
to  require  it. 

Fresh  air,  cod-liver  oil,  iodide  of  iron,  and  other 
methods  of  improving  general  nutrition  are  all  helpful. 

AMYOTROPHIC  LATERAL  SCLEROSIS 

In  amyotrophic  lateral  sclerosis,  degeneration  of 
both  upper  and  lower  motor  neurones  takes  place  at  the 
same  time.  Clinically,  the  symptoms  are  a  combina- 
tion of  those  of  lateral  sclerosis  and  progressive  muscular 
atrophy,  and  reference  has  already  been  made  to  the 
relations  between  amyotrophic  lateral  sclerosis  and  the 
last-named  disease  (p.  223). 

Etiology. — In  some  cases  the  degeneration  is  due 
to  parenchymatous  syphilis ;  in  others  no  definite  cause 
is  known. 

Pathology. — The  essential  cause  of  the  degenera- 
tion is  failure  of  the  nutrition  of  the  motor  cells  of  the 
cerebral  cortex  and  of  the  anterior  horns  of  the  cord. 
Sections  of  the  cord  show  sclerosis  of  the  pyramidal 
tracts  and  wasting  of  the  motor  cells  of  the  anterior 
horns,  while  in  the  brain  some  degeneration  of  the  motor 
cells  of  the  cortex  can  be  demonstrated. 

Symptoms. — The  symptoms  vary  according  to 
the  extent  of  the  wasting  and  spasticity,  but  in  a  typical 
case  the  picture  is  one  of  lateral  sclerosis  together  with 
wasting  of  the  muscles  of  the  upper  limb.  The  onset 
in  such  a  case  is  insidious,  and  usually  resembles  that  of 
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may  be  attributed  to  rheumatoid  arthritis.  In  consider- 
ing the  diagnosis,  the  possibility  of  syphilitic  origin  should 
not  be  overlooked. 
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hood  of  the  posterior  root  zone  escapes,  in  which  it 
differs  from  the  lesion  of  tabes.  The  reflex  arc  is  thus 
not  broken,  and  the  sclerosis  of  the  lateral  columns 
accounts  for  the  increased  tendon  reflexes. 

Diagnosis* — The  diagnosis  must  generally  be  pro- 
visional in  view  of  the  possible  development  of  other 
symptoms.  As  in  primary  spastic  paraplegia,  a  large 
number  of  cases  prove  later  to  be  examples  of  disseminated 
sclerosis,  as  shown  by  the  occurrence  of  such  symptoms 
as  nystagmus,  ocular  palsies,  and  pallor  of  the  optic  discs. 
In  other  cases  the  symptoms  are  the  beginning  of  the 
subacute  combined  forms  of  degeneration,  as  described 
at  p.  207. 

Degenerative  changes  in  the  cord  after  a  myelitis  may 
cause  symptoms  that  are  practically  indistinguishable 
from  those  of  ataxic  paraplegia. 

Treatment. — No  adequate  method  of  arresting  the 
degeneration  is  known.  Treatment  must  be  directed 
towards  improving  the  general  health  and  correcting 
any  diseased  condition  from  which  the  degenerative 
process  seems  to  arise. 
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enables  the  toes  to  be  laced  down.  The  tape,  of  course, 
can  be  changed  as  often  as  necessary.  It  is  simple 
and  inexpensive,  and  patients  state  that  they  find  great 
benefit  from  it. 

As  a  rule,  the  progressive  nature  of  the  disease,  the 
number  of  tendons  and  the  amount  of  fascia  involved 
in  the  deformities,  as  well  as  the  likelihood  of  difficulty 
in  getting  the  parts  to  heal  well,  make  these  cases  un- 
favourable for  operation. 
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generally  considered  that  "  Morvan's  disease  "  is  a  variety 
of  syringomyelia. 

In  some  cases  the  morbid  processes  spread  upwards 
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to  the  medulla,  and  atrophy  and  weakness,  sometimes 
one-sided,  of  the  tongue,  face,  and  palate  may  occur. 
Nystagmus  is  also  occasionally  seen. 
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Diagnosis. — The  wasting  of  the  hands  may  lead  to 
the  diagnosis  of  progressive  muscular  atrophy,  unless  the 
sensations  for  pain  and  temperature  arc  tested,  when  the 
real  nature  of  the  condition  will  be  apparent. 

Where  sensory  disturbances  are  present  alone,  care 
must  be  taken  not  to  put  them  down  to  Hysteria. 


When  the  cavities  are  mainly  in  the  posterior  horns 
the  symptoms  may  for  a  time  simulate  those  of  loco- 
motor ataxy. 

Prognosis. — The  tendency  is  for  the  disease  to 
progress  slowly. 

Treatment  can  only  be  directed  towards  keeping 
up  the  nutrition  of  the  wasting  muscles. 
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Spina  bifida  is  apt  to  be  associated  with  symptoms 
of  hydrocephalus  and  syringomyelia.  It  also  gives  rise 
to  various  forms  of  talipes,  and  to  nutritional  disturbances 
such  as  perforating  ulcer.  Other  deformities  of  develop- 
mental origin  may  also  coexist. 

Treatment. — In  cases  where  it  is  possible  to  do 
so,  excision  of  the  sac  is  probably  the  best  form  of 
treatment.  Many  cases  are  best  left  untouched  and 
protected  by  a  suitable  shield.  In  simple  meningoceles 
good  results  are  sometimes  obtained  by  the  injection 
of  Morton's  fluid,  which  causes  the  sac  to  contract. 
Morton's  fluid  consists  of ;  Iodine  gr.  x,  p  itassium 
iodide  gr.  xxx,  glycerin  ad  Ji.  From  njxv  to  3*  ia  the 
amount  usually  injected  at  a  time. 

HAEMORRHAGE  INTO  THE  SPINAL  CORD 

(H^EMATOMYELIA) 

Etiology. — Haemorrhage  into  the  substance  of  the 
cord  may  be  associated  with  injuries  to  the  spine,  or  it 
may  occur  into  an  area  of  the  cord  already  diseased,  e.g. 
in  myelitis,  tumours,  and  syringomyelia. 

A  primary  spinal-cord  haemorrhage  analogous  to 
that  met  with  in  the  brain  is  very  uncommon. 

Symptoms. — The  symptoms  depend  upon  the 
position  and  the  extent  of  the  haemorrhage.  Sudden 
pain  in  the  back  and  paralysis  are  usually  first  met 
with,  and  in  transverse  lesions  there  is  loss  of  sphincter 
control,  together  with  anaesthesia  of  the  parts  below 
the  lesion. 

The  extravasation  of  blood  is  often  confined  to  the 
grey  matter,  and  consequently  the  sensations  for  pain 
and  temperature  may  be  lost  to  a  greater  degree  than 
the  sensation  for  touch. 

The  cells  of  the  anterior  horns  are  also  liable  to  be 
damaged,  with  resulting  muscular  atrophy. 

If  the  patient  recovers,  there  is  a  likelihood  of  some 
spastic  paralysis  below  the  level  of  the  lesion,  and  of 
a  permanent  wasting  of  the  muscles  which  are  supplied 
from  the  anterior  horns  at  the  level  of  the  lesion  ;  thus 


CHAPTER  XXIX 

TUMOURS  OF   THE    SPINAL   CORD 

Tumours  of  the  spinal  cord  may  be  divided  into  two 
classes,  according  as  they  arise  within  or  without  the 
substance  of  the  cord. 

The  chief  tumours  that  arise  within  the  substance  of 
the  cord  (intramedullary  tumours)  are  gummata,  sar- 
comata, gliomata,  and  tuberculous  growths.  Probably 
the  commonest  of  these  intramedullary  tumours  are 
gummata. 

Gliomata  do  not  occur  so  often  in  the  cord  as  in  the 
brain,  and  intramedullary  tuberculomata  are  decidedly 
uncommon. 

Outside  the  cord  (extramedullary  tumours),  sarco- 
mata, carcinomata,  psammomata,  lipomata,  fibromata, 
gummata,  and  hydatids  are  found ;  and  occasionally 
osteomata  have  been  observed  to  press  upon  the  cord. 
Carcinomata  occur  chiefly  in  the  vertebrae,  and  are  in 
most  cases  secondary  to  disease  elsewhere. 

Sarcomata  generally  arise  from  the  pia  mater,  and 
are  sometimes  widely  diffused  over  the  membranes  of 
the  brain  as  well  as  of  the  cord.  (Plate  13.)  Their 
place  of  origin  is  then  often  difficult  to  determine,  the 
disease  at  times  appearing  to  have  spread  upwards  from 
cord  to  brain,  and  at  other  times  from  brain  to  cord. 
In  the  latter  case  the  extension  may  be  due  to  infection 
of  the  cerebro-spinal  fluid  by  a  primary  growth  situated 
high  up  in  the  nervous  system  and  exposed  to  the  stream 
of  cerebro-spinal  fluid.     (Stanley  Barnes.) 

Psammomata  (dural  endotheliomata)  also  grow  from 
the  pia  mater.     (Fig.  68.) 
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The  weakness  below  the  level  of  the  tumour  will 
be  of  upper  neurone  type  (spasticity,  increased  knee-jerks, 
extensor  response  of  the  plantar  reflex,  with  no  wasting 
or  changes  in  the  electrical  reactions  of  muscles),  while, 
at  the  level  of  the  lesion,  compression  of  one  or  more 
anterior  roots  may  cause  some  paralysis  and  wasting 
over  the  area  of  their  distribution. 

The  main  alterations  in  sensation  are  anaesthesia 
over  the  areas  supplied  by  the  compressed  posterior 
roots,  to  which  may  be  added  subsequently  a  more 
generalized  anaesthesia  below  the  lesion,  due  to  pressure 
of  the  growth  on  the  sensory  columns  of  the  cord.  As  a 
rule,  the  loss  is  more  or  less  equal  for  all  kinds  of  sensa- 
tion. At  the  level  of  the  tumour  there  may  be  a  zone 
of  hyperesthesia.  With  increasing  compression  a  com- 
plete paraplegia  develops  with  loss  of  power  over  the 
sphincters. 

When  the  tumour  grows  in  the  substance  of  the 
cord  (intramedullary)  there  is  usually  less  pain,  while 
paralysis  and  anaesthesia  are  more  likely  to  be  early 
symptoms. 

The  distribution  of  the  weakness  and  of  the  alteration 
in  sensation  during  the  early  stages  of  an  intramedullary 
growth  depends  upon  the  locality  of  the  cord  in  which 
the  new  growth  originated.  If,  for  instance,  the  sub- 
stance of  the  grey  commissure  is  destroyed,  the  signs 
will  at  first  very  probably  simulate  those  of  syringo- 
myelia, viz.  loss  of  thermal  and  painful  sensibility  with 
preservation  of  tactile  sensation.  To  these  signs  may 
be  added  some  muscular  wasting,  as  the  pressure  is  felt 
by  the  cells  in  the  anterior  horns. 

On  the  other  hand,  if  the  tumour  grows  for  a  time 
in  one  half  of  the  cord,  the  signs  will  tend  towards 
those  of  the  Brown-Sequard  form  of  paralysis,  viz.  loss 
of  power  below  and  on  the  same  side  as  the  tumour, 
with  loss  of  sensation  chiefly  on  the  opposite  side 
(see  p.  21). 

As  the  growth  invades  more  and  more  of  the  cord, 
these  early  distinctions  become  masked  by  the  onset  of 
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sion  of  the  cord,  ate  almost  certain  indications  that  the 
growth  is  extramedullar^ ;  in  others,  the  dissociated 
anaesthesia,  together  with  the  absence  of  signs  of  pressure 


lit  dorsal 
3rd  donaJ 


2nd  1 

3rd  lumbar 

HI,  li 

5th  lucbur 


Fig.  St). -Diagram  showluK  relations  of  the  root  origins  of  the 
■plnal  nerves  to  the  spines  of  the  vertebra.  (After  R.  W.  Retd, 
"  Qiiam'a  AnaUimy.") 


— ^u;;;;:;i^:/a5 


262    DISEASES  OP  THE  NERVOUS  SYSTEM 

sion  of  the  inflammation  to  the  structures  of  the  cord. 
Hence  the  symptoms  will  differ  with  the  position  and 
intensity  of  the  process.  In  hypertrophic  meningitis  of 
the  cervical  region,  to  which  allusion  has  already  been 
made,  there  is  generally  a  slow  strangulation  of  the 
nerve  roots  of  the  arms  with  consequent  pains  and 
wasting ;  and  perhaps  at  a  later  date  there  may  be 
signs  of  pressure  on  the  cord  giving  rise  to  the  effects 
of  an  incomplete  transverse  lesion. 

In  acute  leptomeningitis  the  signs  of  a  general  infection, 
such  as  fever,  rapid  pulse,  and  perhaps  rigors,  are  also 
usually  present.  The  symptoms  of  irritation  of  the 
nerve  roots  are  very  prominent,  and  are  shown  by  pain 
over  the  spine  which  radiates  down  the  limbs,  together 
with  spasms,  cramps,  and  rigidity  of  the  muscles.  The 
head  is  often  drawn  back,  the  back  arched,  and  the 
abdomen  retracted. 

The  control  over  the  sphincters  is  frequently  im- 
paired, and  there  may  be  other  signs  that  the  inflam- 
mation is  extending  into  the  substance  of  the  cord. 
Bedsores  and  crops  of  herpes  are  likely  to  occur. 

In  the  more  chronic  forms,  pain  is  generally  a  pro- 
minent feature  and  the  motor  symptoms  are  less  severe. 

In  many  of  the  infective  cases  cerebral  meningitis 
is  also  present,  and  to  a  considerable  degree  masks  the 
spinal  symptoms. 

The  principal  characters  of  syphilitic  meningitis  are 
described  in  Chapter  XXXI. 

Diagnosis. — In  its  acute  forms,  spinal  meningitis 
has  to  be  distinguished  from  myelitis. 

Reliance  must  be  placed  chiefly  on  the  signs  of  irrita- 
tion of  the  nerve  roots  which  are  so  typical  of  meningit  is, 
while  paralysis  is  likely  to  be  more  marked  in  a  lesion 
of  the  cord.  Of  course  the  two  conditions  may  be  present 
at  the  same  time. 

In  severe  cases  the  symptoms  may  be  suggestive 
of  tetanus,  but  they  are  not  in  keeping  with  the  onset 
of  tetanus,  which  usually  begins  in  the  muscles  of  tie 
jaw  and  neck. 


SECTION    V.-SYPHILIS   OF   THE 
NERVOUS   SYSTEM 

CHAPTER  XXXI 

INTERSTITIAL   AND   PARENCHYMATOUS 

SYPHILIS 

Syphilitic  disease  of  the  nervous  system  may  be  divided 
into  two  groups  according  as  the  spirochete  attacks 
chiefly  (a)  the  connective  tissues,  vessels,  and  meninges, 
or  (b)  the  nerve  substance  itself. 

The  lesions  of  the  first  group  are  known  as  inter- 
stitial syphilis,  while  those  of  the  second  are  designated 
parenchymatous  and  in  most  instances  correspond  to  the 
lesions  formerly  described  under  the  title  of  parasyphilis. 
»  The  term  parasyphilis  was  first  used  by  Fournier, 
to  indicate  those  late  results  of  syphilis  which  were 
thought  not  to  be  direct  manifestations  of  the  disease 
in  the  sense  that  secondary  and  tertiary  lesions  were 
considered  to  be,  but  indirect  results  dependent  in  some 
way  on  the  loss  of  vitality  resulting  from  the  presence 
of  toxins. 

The  two  parenchymatous  forms  to  which  most 
attention  has  been  given  are  tabes  and  general  para- 
lysis of  the  insane,  though,  as  will  be  mentioned  later, 
modern  investigation  has  shown  that  Fournier  was 
correct  in  including  several  other  nervous  diseases  in 
this  category.  Evidence  of  the  syphilitic  nature  of 
tabes  and  general  paralysis  has  gradually  accumulated, 
and  in  later  years  has  been  strengthened  in  this  country 
by  the  pathological  work  of  Mott  and  his  insistence  on 
the  fact  that  the  two  diseases  are  identical  in  their 
pathology.     The    discovery   of   the    Wassermann    test 
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The  Wassermann  test* — A  positive  reaction  of 
the  serum  or  of  the  cerebro-spinal  fluid  to  the  Wasser- 
mann test  indicates  that  certain  chemical  changes  in  the 
one  or  the  other  have  been  produced  by  the  action  of 
the  spirochetes  on  the  tissues  of  the  body,  and  it  is 
now  generally  accepted  that,  where  the  tropical  and 
other  diseases  in  which  the  reaction  is  positive  can  be 
ruled  out,  a  positive  reaction  in  either  of  these  fluids  is 
a  definite  indication  of  syphilitic  infection. 

In  locomotor  ataxy  the  reaction  both  in  the  serum 
and  in  the  cerebro-spinal  fluid  obtains  with  considerably 
less  frequency  than  in  general  paralysis,  owing  prob- 
ably to  the  more  chronic  character  of  the  disease  and 
its  greater  liability  to  periods  of  quiescence. 

While  the  Wassermann  reaction  can  usually  be 
modified  rapidly  by  treatment  in  interstitial  syphilis  of 
the  nervous  system,  it  is  only  with  great  difficulty  or 
not  at  all  that  it  can  be  altered  in  the  parenchymatous 
forms,  on  account  apparently  of  the  resistance  which 
the  nerve  tissues  offer  to  the  penetration  of  drugs  that 
affect  the  spirochetes. 

Mcintosh,  Fildes,  Head  and  Fearnsides  *  have  shown 
that  the  importance  of  the  Wassermann  spinal-fluid  re- 
action does  not  necessarily  end  in  simply  establishing  the 
diagnosis  of  syphilis,  for  the  behaviour  of  the  reaction  can 
be  further  used  to  distinguish  certain  types  of  syphilis 
and  arrive  at  their  prognosis.  For  example,  in  meningot 
vascular  disease  of  the  brain  and  spinal  cord,  these 
authorities  consider  that  the  key  to  the  reaction  of  the 
cerebro-spinal  fluid  lies  in  the  presence  or  absence  of 
inflammatory  changes  in  the  meninges  of  the  spinal  cord 
and  brain  stem,  and  that  disease  of. the  brain  alone 
above  this  level  will  not  give  the  reaction. 

This  point,  if  established,  forms,  as  the  authors 
insist,  an  important  possible  distinguishing  feature 
between  cerebral  meningo- vascular  syphilis  and  general 
paralysis,  for  while  the  cerebro-spinal  fluid  of  general 
paralysis   practically  always  gives  a  positive  reaction, 

*  Jiraitiy  xxxvi.  191JI  un.1  xxxvii,  101 1. 
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Syphilis  meningo-vascularis  very  frequently  begins  at 
the  base  of  the  brain ;  the  cranial  nerves  are  soon 
damaged,  and  a  special  feature  of  the  disease  is  the 
random  way  in  which  they  are  picked  out.  The  nerves 
supplying  the  ocular  muscles  are  particularly  liable  to 
suffer,  and  ocular  palsies,  often  of  transient  character, 
are  among  the  most  common  symptoms  of  basal  syphilitic 
meningitis.  Pupillary  changes,  apart  from  tabes  and 
general  paralysis — e.g.  inequality  in  size  and  shape  and 
deficiency  in  reaction  to  light — are  common.  Optic 
neuritis  is  frequently  present,  and  when  the  disease  is 
situated  in  the  middle  fossa  there  may  be  other  disturb- 
ances of  vision  due  to  pressure  on  the  optic  chiasma.  In 
disease  of  the  posterior  fossa  the  spinal  accessory  and 
hypoglossal  nerves  are  likely  to  be  affected. 

A  gumma  may,  of  course,  give  rise  to  the  general  and 
local  signs  common  to  other  forms  of  cerebral  tumour. 

Variation  of  the  symptoms,  intense  headache  which 
is  usually  worse  at  night,  vomiting  and  early  implica- 
tion of  the  cranial  nerves,  are  among  the  signs  that 
suggest  syphilitic  meningitis.  Among  other  symptoms 
of  which  the  patient  may  early  complain,  Head  and 
Fearnsides  mention  shivering  attacks,  with  or  without 
fever,  neuralgic  pains  of  radicular  origin,  and  general 
changes  of  character,  e.g.  want  of  concentration  and  loss 
of  memory. 

Where  the  function  of  the  frontal  lobes  is  modified, 
the  symptoms  may  closely  simulate  those  of  general 
paralysis  of  the  insane,  and  the  resemblance  may  be 
enhanced  by  the  addition  of  convulsions,  more  especially 
when  the  infiltration  of  the  membranes  extends  over 
the  motor  areas.  Such  cases  occurring  in  the  secondary 
period  are  probably  due  to  a  spread  of  the  disease  to  the 
parenchymatous  structures,  and  their  differentiation 
from  the  later  parenchymatous  forms  is  an  important 
matter.  Irregular  patches  of  infiltration,  accompanied 
by  symptoms  which  frequently  disappear,  may  suggest 
the  presence  of  disseminated  sclerosis,  the  more  so  if  at 
the  same  time  patches  of  a  similar  kind  are  disturbing 
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the  spirochetes  remain  latent,  and  it  has  been  sug- 
gested that  they  may  during  this  period  possibly  assume 
a  granular  form. 

When  activity  recommences,  degenerations  begin  to 
make  their  appearance,  and  the  manifestations  of  paren- 
chymatous syphilis  arise. 

As  to  the  nature  of  the  reactions  which  precede 
the  degenerations,  somewhat  different  views  are  taken. 
That  most  commonly  accepted,  due  largely  to  the  work 
of  Mcintosh  and  Fildes,*  treats  "  parasyphilis  "  as  a 
purely  syphilitic  process  comparable  to  other  forms  of 
tertiary  syphilis  elsewhere. 

We  now  know  that  the  central  nervous  system  is  very 
commonly  infected,  even  in  the  absence  of  symptoms,  in 
the  earliest  stages  of  the  disease  (11  per  cent,  in  late 
primary  syphilis),  f  Those  tissues  which  are  affected 
become  "  hypersensitive  "  to  the  virus,  in  the  sense  that 
they  will  respond  to  a  further  intoxication  with  an  abnor- 
mally great  reaction.  Such  increased  susceptibility  of 
the  tissues  is  familiar  in  the  ordinary  gumma  and  in  the 
lesions  of  tuberculosis.  The  spirochetes  which  caused 
the  sensitizing  infection  in  the  early  stages  apparently 
die  out  after  the  secondary  period  has  passed,  except 
in  certain  areas  where  they  persist  as  "  rests."  Such 
areas  are  in  particular  the  wall  of  the  aorta,  the  bones, 
and  the  central  nervous  system.  If  now  the  local  balance 
between  virus  and  immunity  is  upset,  the  spirochetes  in 
a  rest  will  multiply  and  give  rise  to  a  widespread  reaction 
in  the  hypersensitive  tissues.  Should  such  a  reaction 
occur  around  rests  in  the  blood-vessels  of  the  central 
nervous  system,  an  interstitial  lesion  will  result ;  but 
if  the  rest  happens  to  lie  among  the  nerve  tissues, 
the  lesion  will  also  be  parenchymatous.  The  parenchy- 
matous cells  will  react  to  the  intoxication,  but,  having 

*  "A  Comparison  of  the  Lesions  of  Syphilis  and  Parasyphilis. 
together  with  evidence  in  fav<  ur  of  the  identity  of  these  two  condi- 
tions/' Brainy  1914,  xxxviL  141. 

t  P.  Fildes,  R.  J.  S.  Parnell,  and  H.  B.  Maitlaud.  4  Unsuspected 
Involvement  of  the  Central  Nervous  System  in  Svphili.-,"  Med.  Rea, 
Council,  Spec.  Rept.  Serict,  No.  45.    1920. 
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closer  contact  with  the  spirochetes  have  been  tried,  the 
chief  of  which  is  that  proposed  by  Swift  of  injecting 
immunized  serum  into  the  cerebro-spinal  fluid,  into 
which  salvarsan  itself  cannot,  of  course,  be  introduced. 
Various  modifications  of  this  method  have  been  tried, 
e.g.  subdural  injections  and  injections  into  the  lateral 
ventricles,  but  unfortunately  up  to  the  present  with 
little  definite  success. 

Treatment  otherwise  consists  in  placing  the  patient 
under  proper  care  and  control,  giving  attention  to  the 
general  health,  and  trying  to  relieve  individual  symptoms 
as  they  may  arise. 
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it  can  generally  be  discovered  by  making  him  stand  with 
his  feet  together  and  his  eyes  closed  {Romberg's  sign), 
or  by  asking  him  to  try  to  execute  such  balancing 
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Fig.  70.-  Scheme  uf  the  principal  nyniptoiiiH  of  tnbes  ilorrnli*. 
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spots.  To  this  may  be  added  exercises  in  walking 
accurately  to  patterns  on  the  floor;  while,  later  on, 
walking  sideways  and  other  more  difficult  feats  may 
be  attempted. 

The  hands  may  be  trained  by  means  of  draught 
and  halma  boards,  or  some  similar  objects,  by  which 
accuracy  and  attention  are  brought  to  bear  on  the 
movements. 

Schwab  and  Allison  *  have  shown  that  in  tabes  the 
foot  tends  to  assume  a  faulty  position  of  eversion,  and 
that  by  correcting  this  with  suitable  boots  a  mechanical 
advantage  is  obtained  which  further  assists  to  diminish 
the  incoordination. 

*  Jottrn.  of  Auicr',  Med.  Aawc,  Dec.  1G,  1905. 


SECTION  VI.-DISEASES  OF  THE 
BRAIN,  AND  DISEASES  OF  GEN- 
ERAL ORIGIN 

CHAPTER  XXXIV 
MENINGITIS 

Inflammation  of  the  membranes  cf  the  brain  may 
occur  as  part  of  a  general  infective  disorder,  cr  it  may 
arise  from  extension  of  some  local  disease  of  the  skull. 
Tn  the  latter  case  the  dura  mater  is  especially  liable 
to  be  affected  (pachymeningitis),  but  in  the  former  the 
primary  seat  of  the  inflammation  is  generally  in  the  pia 
mater  and  arachnoid  (leptomeningitis). 

The  micro-organisms  which  most  frequently  invade 
the  meninges  are  those  of  tuberculosis,  pneumonia, 
typhoid,  septicemia,  cerebrospinal  fever  and  its  sporadic 
form  posterior  basic  meningitis.  In  many  cases  the 
primary  infective  organism  becomes  associated  with 
streptococci  and  staphylococci  during  the  course  of  the 
illness. 

While  the  invasion  of  the  meninges  may  be  the 
predominating  feature  during  life,  an  examination  of 
the  body  after  death  very  frequently  reveals  disease  in 
other  organs  as  well.  Thus,  tuberculous  meningitis  is 
practically  always  a  part  of  a  more  generalized  infection, 
as  also  are  the  cases  due  to  the  organisms  of  typhoid  and, 
though  perhaps  less  often,  of  pneumonia.  The  syphilitic 
forms  have  been  already  mentioned  (Section  V.). 

I.  Tuberculous  Meningitis 
Etiology. — Tuberculous  meningitis  is  most  commonly 
found  in  children  from  2  to  10  years  of  age,  though  its 
occurrence  in  adults  is  by  no  means  rare. 
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extension  of  the  tubercles  on  to  the  cerebral  cortex  or 
from  irritation  induced  by  the  general  rise  of  pressure  ; 
localized  t witch ings  also  frequently  occur. 

The  abdomen  is  retracted,  and  known  as  the  "  scaphoid 
abdomen." 

There  are  pronounced  mental  symptoms  ;  the  patient 
is  irritable,  lies  curled  up  on  one  side,  avoids  the  light, 
and  shows  disinclination  to  answer  questions  or  to  be 
troubled  in  any  way. 

The  vaso-motor  system  is  deranged,  and  if  the  finger- 
nail be  drawn  over  the  skin  it  is  rapidly  followed  by  a 
flush  that  is  known  as  the  tache  cerebrate. 


Fig.  85.— Method  of  obtaining  Kernig's  sign. 
{After  a  photograph  by  Dr.  W.  Thyme.) 

The  temperature  throughout  the  illness  is  somewhat 
irregular,  and  not  generally  very  high  ;  but  towards 
the  end  there  is  often  a  considerable  rise,  which  may 
continue  for  some  time  after  death. 

Kernig's  sign. — The  effects  of  cerebral  irritation  are 
seen  in  the  increased  "  tone  "  (hypertonus)  of  muscles, 
and  it  is  on  this  fact  that  Kernig's  sign  depends  (Fig.  85). 
To  obtain  the  sign  the  patient  should  be  lying  on  the 
back,  and,  care  being  taken  to  keep  one  leg  flat  on  the 
bed,  the  other  should  be  flexed  at  the  hip  and  knee. 
When  the  tone  of  the  muscles  is  increased,  the  degree  of 
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Inflammatory  troubles  of  the  middle  ear,  the  mastoid, 
and  other  parts  of  the  skull  may  for  a  time  be  mistaken 
for  meningitis,  as  also  may  the  mental  disturbance 
sometimes  due  to  intestinal  worms. 

In  adults  the  distinction  between  typhoid  fever  and 
tuberculous  meningitis  is  often  difficult.  The  main 
points  to  be  relied  upon  can  be  tabulated  as  follows  : 


Typhoid 


Meningitis 


Headache '  Early      symptom; 

tends  to  disappear 
later 

Optic  neuritis       . . .   Not  present 

Ehrlichia  reaction . . .  Generally  obtained . . . 


Widal'e  reaction   ... 


Headache  more  intense ; 
gets  worse  during  the 
course  of  the  illness. 
Hydrocephalic  cry. 

Frequent. 

Exceptional,  but  may 
be  present. 

Not  present. 


Usually  obtained  at 
the  end  of  ten  days 

Rash  Typhoid  spots  appear  Not  present. 

in  crops  from 
seventh  to  tenth 
day  and  onwards 

Squint       Not  present i 

Tubercle    in    other    Absent 
part* 


Temperature 


Fairly  regular  course 


Very  frequent. 

Suggestive,  though  of 
course  not  necessarily 
diagnostic. 

More  irregular. 


Difficult  cases  can  only  be  diagnosed  by  a  careful 
review  of  all  the  symptoms  in  relation  to  one  another, 
for  nothing  is  more  frequent  than  for  exceptional  and 
deceptive  signs  to  appear  in  both  these  diseases. 

The  delirium  of  lobar  'pneumonia*  especially  of  the 
apical  form,  is  sometimes  deceptive,  and  the  know- 
ledge that  the  pneumococcus  may  invade  the  meninges 
as  well  as  the  lungs  makes  the  diagnosis  still  more  un- 
certain in  doubtful  cases. 

When  the  case  appears  to  be  one  of  meningitis,  a 
careful  search  must  be  made  for  other  causes  before 
finally  concluding  that  it  is  tuberculous.     The  ears  must 
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The  micro-organism,  the  Diplococcus  intmceUvlaris 
of  Weichselbaum,  commonly  spoken  of  as  the  "  meningo- 
coccus/ '  is  a  kidney-shaped  gram-negative  coccus,  and  is 
now  considered  to  be  identical  with  that  found  in  cases 
of  posterior  basic  meningitis,  described  later  in  thiB 
chapter. 

The  exact  conditions  which  cause  the  disease  to 
assume  an  epidemic  character  are  not  known,  but  atmo- 
spheric changes,  overcrowding,  and  chronic  catarrhal 
states  are  probably  factors  of  importance  in  modify- 
ing the  virulence  of  the  micro-organism.  Epidemics  arc 
most  frequent  in  the  winter  and  spring  months. 

The  disease  is  infectious,  and  is  undoubtedly  spread 
to  a  great  extent  by  "  carriers,"  who  harbour  the  micro- 
organism in  the  throat,  and  so  give  the  disorder  to  others 
without  necessarily  suffering  from  it  themselves.  The 
organism  does  not  seem  to  possess  great  vitality  outside 
the  body,  but,  as  it  is  often  to  be  found  in  discharges 
from  the  nose  and  also  in  the  expectoration  of  patients, 
care  must  always  be  taken  to  prevent  the  disease  from 
spreading  by  these  means. 

The  micro-organism  is  not  very  easy  to  cultivate,  and 
grows  best  on  serum  agar.  During  life  it  can  be  obtained 
from  the  spinal  fluid  by  lumbar  puncture,  but  in  many 
instances  the  results  of  bacteriological  examination  of  the 
cerebro-spinal  fluid  are  negative,  especially  if  the  culti- 
vation is  not  made  quickly  after  the  fluid  is  withdrawn. 

Pathology. — The  meninges,  brain,  cord,  and  peri- 
pheral nerves  (both  cranial  and  spinal)  are  all  apt  to 
be  affected.  The  pia  and  arachnoid  membranes  are  the 
chief  seat  of  the  infection,  and  the  exudation,  which 
may  be  serous  or  purulent,  is  generally  most  intense  at 
the  base  of  the  brain,  although  it  often  extends  some 
distance  over  the  cerebral  hemispheres  and  the  lobes 
of  the  cerebellum.  In  the  most  acute  cases,  nothing 
more  than  intense  injection  of  the  pia  mater  may  be 
seen  with  the  naked  eye,  but  microscopical  examination 
generally  shows  that  a  considerable  amount  of  exuda- 
tion has  already  take  place. 
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and  sometimes  inflammation  of  all  the  structures  of 
the  eyeball,  which  may  result  in  permanent  blindness. 
Apart  from  these  changes,  a  temporary  loss  of  vision  may 
occur.  Disease  of  the  ears  is  a  complication  frequently 
met  with ;  the  internal  ear  may  be  damaged  by  the 
extension  of  the  inflammation  along  the  auditory  nerve, 
to  which  reference  has  already  been  made ;  and  there 
is  often  acute  inflammation  of  the  middle  ear,  in  the 
discharge  from  which  the  specific  micro-organisms  may 
sometimes  be  found. 

Not  infrequently  there  is  a  discharge  from  the  nose, 
from  which  the  diplococci  may  also  be  isolated.  The 
bony  sinuses  of  the  skull,  too,  are  frequently  infected. 

The  organism  may  reach  the  lungs,  and  produce 
broncho-pneumonia. 

Small  hemorrhages  into  the  skin,  forming  petechial 
spots,  are  frequently  present ;  hence  the  name  "  spotted 
fever."  The  presence  of  herpes  has  also  been  frequently 
observed. 

The  pulse  and  temperature  are  very  variable.  Swelling 
of  the  joints  sometimes  occurs. 

Clinical  course. — In  the  fulminating  cases,  death 
may  take  place  within  twenty-four  hours.  The  ordinary 
acute  cases  generally  exhibit  all  the  main  symptoms  that 
have  been  detailed,  and  when  they  are  about  to  termi- 
nate fatally  the  coma  deepens  and  all  power  over  the 
sphincters  is  lost,  as  in  other  forms  of  meningitis. 

Sometimes  the  disease  runs  a  more  chronic  course, 
and  is  accompanied  by  great  emaciation  and  weakness, 
and — if  recovery  takes  place — by  impairment  of  the 
mental  faculties  or  hydrocephalus. 

Cases  in  which  there  are  intermission  and  remission 
of  symptoms  are  sometimes  observed. 

Diagnosis. — Differentiation  has  to  be  made  between 
this  disease  and  other  forms  of  meningitis,  such  as  those 
due  to  the  tubercle  bacillus  and  the  pneumococcus. 

To  decide  the  diagnosis,  lumbar  puncture  should 
be  performed,  and  the  fluid  thus  obtained  should  be 
examined  for  the  diplococci.    The  presence  of  these 
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Children  of  both  sexes  are  attacked,  and  the  majority 
of  cases  occur  during  infancy. 

Pathology. — The  exudate  is  found  over  the  posterior 
part  of  the  base  of  the  brain,  and,  if  it  has  existed  long 
enough,  there  may  be  occlusion  of  foramina  in  connection 
with  the  4th  ventricle  and  interruption  of  the  flow 
of  cerebrospinal  fluid ;  the  latter  then  collects  in  the 
lateral  ventricles  and  produces  hydrocephalus.  Some- 
times the  inflammation  extends  some  way  down  the 
cord  or  on  to  the  vertex  of  the  brain. 

Symptoms. — The  onset  is  usually  acute,  but  the 
symptoms  may  be  indefinite  for  a  time.  Vomiting 
occurs  early,  and  is  generally  accompanied  or  quickly 
followed  by  retraction  of  the  head,  which  is  one  of  the 
most  prominent  features  of  the  disease  (Plate  15). 

More  widely  spread  tonic  spasms  cause  general 
rigidity,  or  even  opisthotonos ;  convulsions  may  also 
occur.  The  rise  of  intracranial  pressure  is  shown  by  the 
tense  fontanelles,  and  it  is  probably  the  cause  of  the 
temporary  blindness  which  is  often  present,  since  optio 
neuritis  is  seldom  met  with.  The  condition  of  the 
pupils  varies;  in  some  cases  they  are  contracted,  in 
others  dilated.  Owing  to  retraction  of  the  upper  lids, 
the  eyes  often  appear  unduly  prominent ;  nystagmus 
may  sometimes  be  observed.  Strabismus  often  occurs, 
though  not  with  such  frequency  as  in  tuberculous 
meningitis. 

Alterations  resembling  those  of  tuberculous  meningitis 
may  take  place  in  the  pulse  and  respiration. 

The  deep  reflexes  vary  in  their  reactions,  and  are 
sometimes  increased,  sometimes  absent. 

In  the  later  stages  the  mental  powers  may  be  im- 
paired by  hydrocephalus. 

Diagnosis. — At  the  onset  it  is  often  difficult  or  even 
impossible  for  a  time  to  decide  whether  meningitis  or 
some  other  acute  febrile  condition,  e.g.  pneumonia,  is 
present.  After  a  few  days  the  referencejof  symptoms 
to  the  head,  together  with  the  absence  of  signs  of  a 
generalized  infection,  makes  the  locality  of  the  disease 
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PLATE  1")- Cape  of  poHterior  basic  meningitis  showing  extreme 

retraction  of  the  head. 

(From  a  nketrh  by  Dr.  J'eni'OHe  Watkin  Williams.) 
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that  whenever  a  missile  travelling  at  high  velocity 
touches  the  bone,  the  latter  is  driven  in  upon  the  brain 
with  force  enough  to  inflict  a  considerable  bruise/'  and 
that  in  such  circumstances  a  contusion  of  the  brain  is 
likely  to  remain  longer  than  it  would  in  other  organs, 
owing  to  the  unyielding  character  of  the  cranium,  which 
prevents  the  compensatory  swelling  by  which  the  circu- 
lation is  maintained  through  other  bruised  organs.*  The 
principal  symptoms  in  such  a  case  are  headaches,  made 
worse  by  exertion,  especially  stooping,  and  giddiness, 
which  symptoms,  Trotter  finds,  can  be  greatly  relieved 
or  cured  by  free  removal  of  bone  and  incision  of  the 
dura  mater  at  the  seat  of  injury,  the  opening  being 
closed  again  some  months  later.  On  operation  the 
arachnoid  is  found  to  be  opaque  and  distended  by  a  local 
accumulation  of  fluid  beneath  it,  and  the  surface  of  the 
brain  is  discoloured  from  old  extravasated  blood. 
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are  merely  a  part  of  some  general  pyaemic  condition  the 
outlook  is  hopeless ;  but  when  there  is  only  one  abscess 
the  final  result  depends  upon  the  possibility  of  opening 
and  efficiently  draining  it. 

If  this  can  be  accomplished — as  is,  fortunately,  often 
possible  when  the  abscess  arises  from  disease  of  the 
middle  ear  and  the  mastoid — the  chances  of  recovery 
are,  on  the  whole,  fairly  good.  It  is  obvious  that  no 
medicinal  treatment  can  give  relief,  and  therefore, 
when  once  the  diagnosis  is  established,  there  should 
be  no  time  lost  in  resorting  to  surgical  measures. 
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in  a  large  percentage  of  cases,  and,  like  the  vomiting, 
is  apt  to  be  very  intense  with  subtentorial  growths. 
The  neuritis  is  sometimes  more  advanced  on  one  side 
than  the  other,  and  such  inequality  has  a  certain  degree 
of  value  in  localization  by  suggesting  that  the  growth  is 
in  that  half  of  the  brain  which  corresponds  to  the  in- 
flammation of  longer  standing.  Too  much  dependence 
must  not,  however,  be  placed  upon  it.* 

It  may  also  be  said,  roughly  speaking,  that  the 
rapidity  of  the  neuritis  tends  to  be  somewhat  propor- 
tionate to  the  rate  of  growth  of  the  tumour,  though 
there  must  necessarily  be  many  exceptions  to  this 
statement. 

Temporary  attacks  of  dimness  or  loss  of  vision, 
which  are  usually  accompanied  by  exacerbations  of  head- 
ache and  vertigo,  are  occasionally  met  with  during  the 
course  of  intracranial  tumours,  more  especially  of  those 
of  the  cerebellum,  and  are  regarded  as  being  due  to  a 
temporary  strangulation  of  the  optic  nerve  or  to  pressure 
of  the  infundibulum  upon  the  optic  chiasma  (Leslie 
Pat  on). 

The  slow  pulse  and  the  low  temperature  are  both 
variable  symptoms,  and  are  produced  by  the  increased 
intracranial  pressure. 

General  convulsions,  though  important  when  they 
occur  as  an  early  symptom,  are  distinctly  uncommon, 
but,  unless  their  possible  connection  with  tumours  be 
remembered,  they  may  easily  be  diagnosed  as  epilepsy 
until  suspicions  are  aroused  by  the  appearance  of  other 
signs.  The  greatest  safeguard  against  overlooking  a 
tumour  consists  in  systematically  examining  the  optic 
discs. 

Mental  changes  sometimes  occur  quite  apart  from  the 
disturbance  of  any  special  part  of  the  brain,  and  are 
then  to  be  attributed  chiefly  to  the  rise  of  pressure 
within  the  skull. 

*  Of  50  eases  analysed  bv  C.  E.  Beeror.  in  19  the  neurits  was 
more  intense  on  the  side  of  the  lesion,  in  11  it  was  more  marked 
on  the  side  opposite  the  lesion,  and  in  13  it  was  equal  on  the  two 
side*.    In  the  remaining  7  there  was  no  neuritis. 
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by   some  disturbance  of  sensation,  due   probably  to 
pressure  on  the  ascending  parietal  lobe.    The  sensory 


Vie-  61'—  Scheme  of  the  principal  localizing  c/mptumi  produced  by 
a  tumour  in  the  cortical  motor  area  for  the  aim. 
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but  will  show  itself  by  want  of  discriminative  power  as 
described  under  Tumours  of  the  Parietal  Region  (p.  363). 
To  sum  up,  the  main  signs  upon  which  reliance  can  be 
placed  in  the  localization  of  a  tumour  in  the  area 
of  the  motor  cortex  are  monoplegia  and  Jacksonian 
epilepsy,  with  perhaps  some  disturbance  of  sensation. 
(Fig.  91.) 

ii.  Tumours  in  the  region  of  the  internal  capsule. — 
At  the  internal  capsule  the  motor  fibres  are  packed 
closely  together,  and  a  tumour  pressing  upon  them  is 
most  likely  to  impair  the  functions  of  all,  and  so  to 
cause  a  hemiplegia  of  slow  onset.  At  the  same  time 
there  may  be  a  certain  amount  of  hemianesthesia,  since 
the  sensory  fibres  occupy  the  posterior  third  of  the 
posterior  limb  of  the  capsule,  but  in  slow-growing  tu- 
mours this  is  often  not  noticeable.  The  fibres  of  vision 
from  the  occipital  lobes  may  also  be  interrupted  as  they 
pass  across  the  hindmost  part  of  the  internal  capsule, 
in  which  case  there  will  be  hemianopia.  There  will  be 
no  Jacksonian  convulsions,  though  there  may  occasionally 
be  a  generalized  fit  due  to  the  effects  of  general  pressure 
on  the  cortex. 

The  main  localizing  symptoms  of  a  tumour  pressing 
on  the  internal  capsule  are,  therefore,  hemiplegia,  hemi- 
anesthesia, and  hemianopia.     (Fig.  92.) 

iii.  Tumours  of  the  eras  cerebri. — There  will  be  the 
same  tendency  for  a  tumour  of  the  crus  to  give  rise  to 
hemiplegia  and  hemianesthesia  of  the  opposite  side  as 
there  is  in  the  case  of  a  tumour  situated  in  the  internal 
capsule,  with  the  probable  addition  of  paresis  of  certain 
cranial  nerves,  more  especially  of  the  3rd,  from  pressure 
on  its  nucleus  or  on  the  fibres  springing  directly  from 
it.  This  gives  rise  to  a  "  crossed  "  paralysis,  i.e.  the 
face,  arm,  and  leg  are  paralysed  on  the  one  side  (the  side 
opposite  the  tumour),  and  the  ocular  muscles  supplied 
by  the  3rd  nerve  are  paralysed  on  the  other  side  (the 
same  side  as  the  tumour). 

In  addition,  other  cranial  nerves,  e.g.  the  4th,  5th, 
and  6th,  may  be  pressed  upon  if  the  tumour  is  a  large  one. 
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making  its  appearance.  The  main  points  to  be  relied 
on  are  hemiplegia  and  hemianesthesia  on  the  opposite 
side,  with  facial  paralysis,  deafness,  and  ocular  palsies  on 
the  same  side  as  the  tumour. 

In  the  medulla  the  motor  fibres  of  the  two  sides 
are  so  close  together  that  a  tumour  in  their  immediate 
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Fig.  94.— Diagram  to  show  the  mechanism  of  crossed  paralysis. 
The  lesion  at  A  paralyses  the  facial  nerve,  B,  on  the  one  side 
and  the  fibres  for  the  arm  and  leg,  C,  on  the  other. 

neighbourhood  is  liable  to  cause  bilateral  paralysis, 
though  in  all  probability  the  loss  of  power  will  be  more 
marked  on  one  side  than  on  the  other. 

In  addition  to  this,  there  is  every  likelihood  of  the 
existence  of  symptoms  due  to  pressure  on  the  bulbar 
nuclei,  such  as  difficulty  in  speaking  and  swallowing, 
and  weakness  of  the  tongue.  Glycosuria  may  also  be 
found. 
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recognize  crude  sensations  of  touch,  pain,  heat  and  cold, 
but  will  be  characterized  by  lack  of  discrimination  as 
regards  (1)  recognition  of  spatial  relations,  (2)  graduated 
responses  to  stimuli  of  different  intensity,  (3)  apprecia- 
tion of  similarity  and  difference  in  external  objects 
brought  into  contact  with  the  surface  of  the  body.  The 
form  of  discrimination  most  often  impaired  is  that  of 
knowledge  of  spatial  relations,  and  clinically  an  inability 
to  recognize  passive  movements  of  an  affected  limb  is  to 
be  regarded  as  one  of  the  principal  signs  of  disease  of 
the  sensory  area  of  the  cortex  (Head).  Additional  signs 
of  the  same  nature  are  loss  of  power  to  distinguish 
differences  in  weights  and  shapes,  the  last-named  being 
often  spoken  of  as  the  "  stereognostic  sense  "  (see 
Sensation  and  the  Cerebral  Cortex,  p.  23).  To  the 
sensory  signs  others  are  usually  added  through  the 
encroachment  of  the  tumour  on  the  parts  around. 
Thus,  if  it  extends  forwards,  there  will  be  motor 
symptoms;  if  backwards,  the  functions  of  the  angular 
gyrus  and  occipital  lobe  will  be  impaired;  while  if 
the  disease  spreads  beneath  the  cortex,  it  may  affect 
the  motor  fibres  as  they  pass  through  the  corona 
radiata.  Convulsions  associated  with  tumours  of 
the  parietal  lobes  are  usually  preceded  by  sensory 
warnings. 

When  the  tumour  encroaches  on  the  occipital  lobe 
there  may  be  hemianopia.  Visual  aphasia  (word- 
blindness)  may  result  from  tumours  of  this  region 
when  they  are  situated  on  the  left  side.  Fits  beginning 
with  visual  warnings  may  also  be  associated  with 
tumours  encroaching  on  the  occipital  region. 

iii.  Tumours  of  the  occipital  lobes. — Fits  beginning  with 
visual  warnings  may  be  the  early  signs  of  tumours  of  the 
occipital  region  of  the  cortex.  There  may  also  be 
hemianopia,  i.e.  loss  of  half-vision  in  the  corresponding 
parts  of  the  two  fields  (homonymous  or  simple  hemi- 
anopia) ;  but  the  value  of  this  symptom  is,  of  course, 
frequently  lost  through  the  general  impairment  of  vision 
from  optic  neuritis.     Occasionally  only  a  quadrant  of 
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Thus,  sensations  of  smell,  together  with  "dreamy 
mental  states,"  and  perhaps  voracious  hunger  and  thirst, 
are  the  signs  which  suggest  that  a  tumour  is  situated  in 
the  neighbourhood  of  the  uncinate  convolution. 

3.  Tumours  of  the  optic  thalamus. — It  is  often 
very  difficult  to  locate  tumours  of  the  optic  thalamus. 
Most  of  the  symptoms  are  due  to  pressure  on  the 
internal  capsule,  and  therefore  consist  of  hemiplegia, 
hemianesthesia,  and  hemianopia.  Loss  of  control  over 
the  emotional  movements,  the  early  appearance  of 
hemianesthesia  and  athetoid  movements,  are  some  of 
the  signs  that  are  most  likely  to  occur. 

4.  Tumours  of  the  corpora  quadrigemina. — 
In  tumours  of  this  region  there  is  generally  well- 
marked  paralysis  of  the  eye  muscles,  probably  partly 
produced  by  pressure  on  the  nuclei  of  the  3rd  nerves. 
The  reaction  of  the  pupils  both  to  light  and  to 
accommodation  is  often  impaired,  and  nystagmus  may 
occasionally  be  observed.  There  is  also  difficulty  in 
maintaining  the  equilibrium  and  a  tendency  to  fall 
in  one  direction. 

5.  Tumours  of  the  corpus  callosum. — It  is 
but  seldom  that  a  growth  beginning  in  the  corpus 
callosum  can  be  localized  with  any  degree  of  certainty. 
As  a  rule,  the  general  symptoms  develop  slowly,  and 
no  localizing  signs  occur  until  the  tumour  has  invaded 
one  or  other  hemisphere  sufficiently  far  to  injure  the 
motor  fibres.  In  some  cases  mental  changes  have  been 
observed,  suggesting  a  lesion  of  the  frontal  lobes. 

6.  Tumours  at  the  base  of  the  brain. — Tumours 
at  the  base  of  the  brain  are  generally  accompanied  by 
early  signs  of  palsy  of  cranial  nerves,  the  situation  of 
which  is  depicted  in  Plate  19. 

i.  In  tumours  of  the  pituitary  body  the  optic  chiasma 
is  very  apt  to  suffer,  and  if  it  be  compressed  at  its 
centre  a  double  temporal  hemianopia  will  ensue,  followed 
by  more  complete  loss  of  vision  as  the  pressure  extends 
to  the  fibres  which  constitute  the  temporal  portions  of 
the  optic  nerves  (see  Fig.  17,  p.  85).    These  symptoms 
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7.  Tumours  of  the  cerebellum. — In  tumours  of 
the  cerebellum  the  general  symptoms  of  an  intracranial 
growth  are,  as  a  rule,  exceptionally  well  marked. 

Optic  neuritis  is  more  frequently  met  with  in  associa- 
tion with  these  tumours  than  with  those  of  any  other 
part  of  the  brain.  It  comes  on  early,  and  the  inflam- 
matory process  is  apt  to  be  more  advanced  in  the  eye 
of  the  same  side  as  the  growth.  'Headache  is  usually 
very  intense,  and  often  referred  to  one  or  other  side  of 
the  occipital  region ;  there  may  also  be  rigidity  of  the 
neck  muscles.  Vertigo  and  vomiting  are  likewise  generally 
prominent  symptoms  and  appear  at  an  early  date. 

The  influence  of  each  half  of  the  cerebellum  is 
chiefly  exerted  on  the  same  side  of  the  body,  in  con- 
tradistinction to  that  of  the  cerebrum,  where  each 
half  mainly  governs  the  opposite  side ;  tumours  and 
other  diseases  of  the  cerebellum  therefore  tend  to  pro- 
duce symptoms  on  the  same  side  of  the  body  as  the 
lesion. 

The  signs  of  a  cerebellar  tumour  may  be  divided  into 
two  groups,  according  as  they  depend  directly  upon  the 
disordered  function  of  the  cerebellum,  or  indirectly  upon 
pressure  on  neighbouring  parts. 

(1 )  Direct  effects  of  cerebellar  lesions.  Motor  symptoms. — 
These  are  generally  weakness  and  want  of  tone  in  the 
limbs  on  the  same  side  as  the  tumour.  This  loss  of 
power,  often  slight,  on  the  same  side  as  the  lesion,  and 
due  directly  to  deficiency  of  cerebellar  function,  must 
not  be  confused  with  paresis  on  the  opposite  side,  which 
may  arise  from  the  effects  of  pressure  on  the  medulla  or 
pons. 

Incoordination,  usually  more  prominent  on  the 
sile  of  the  lesion,  is  especially  marked  in  the  lower 
limbs,  but  is  not  usually  increased  when  the  eyes  arc 
closed.  One  effect  of  incoordination  of  the  upper  limbs 
which  is  sometimes  seen  is  an  inability  to  pronate  and 
supinate  the  forearm  rapidly. 

The  gait  is  of  a  reeling  character,  and  the  legs  are 
kept  wide  apart ;   there  is  also  a  tendency  to  turn  and 
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and  reference  is  made  to  this  in  connection  with  the 
indirect  results  of  these  tumours  (see  below). 

Vertigo  is  generally  a  prominent  symptom  and  occurs 
in  paroxysms.  , 

Reflexes. — The  knee-jerks  vary  in  different  cases  ; 
if  they  are  unequal,  the  more  active,  according  to  experi- 
mental results,  is  likely  to  be  on  the  side  of  the  lesicn 
(Risien  Russell). 

In  tumours  of  the  middle  lobe  there  may  be  retraction 
of  the  head,  arching  of  the  back,  and  extension*  of  the 
legs  (cerebellar  attitude  of  Hughlings  Jackson),  which 
position  may  be  further  intensified  by  the  occurrence 
of  tetanus-like  seizures.  There  is  generally  a  tendency 
to  fall  backwards. 

'2)  Indirect  effects  of  cerebellar  lesions. —  Of  the 
symptoms  produced  by  pressure  on  the  parts  around, 
the  most  frequent  is  a  paralysis  of  the  6th  nerve  on 
the  same  side  as  the  lesion,  which  leads  to  weakness  of 
the  external  rectus  and  subsequently  to  a  tendency 
for  the  eyes  to  deviate  from  the  affected  side.  Other 
cranial  nerves,  such  as  the  auditory,  facial,  and  tri- 
geminal, may  be  injured,  though,  as  a  rule,  much  less 
severely  in  cerebellar  tumours  than  in  those  which  arise 
at  the  angle  of  the  cerebellum  and  pons. 

Pressure  on  the  pons  may  cause  crossed  paralysis,  i.e. 
hemiplegic  symptoms  on  the  opposite  side  of  the  body, 
with  ocular  paralysis  on  the  same  side ;  while  pressure 
on  the  medulla  may  produce  pharyngeal  and  laryngeal 
symptoms.  Attacks  of  dyspnoea  are  also  apt  to  occur 
from  pressure  on  the  medulla,  and  may  be  a  cause  of 
sudden  death. 

When  the  tumour  grows  slowly  it  may  cause  hydro- 
cephalus, the  symptoms  of  which  may  mask  those  pro- 
duced directly  by  the  primary  disease. 

Diagnosis  of  intracranial  tumours. — The  diag- 
nosis of  intracranial  tumour  is  made  from  the  general 
signs  of  a  growth,  aided  by  the  local  ones  if  present. 

Mistakes  are  most  likely  to  arise  when  headache  and 
vomiting  and  perhaps  optic  neuritis  are  present  from 
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of  the  lateral  recess  (cerebellopontine  angle)  may  be 
easily  shelled  out  of  its  bed,  the  shock  produced  in 
reaching  it  is  great  enough  to  make  the  mortality  a  very 
high  one! 

Where  removal  of  the  tumour,  owing  to  its  size, 
nature,  or  position,  cannot  be  accomplished,  an  en- 
deavour should  be  made  to  relieve  the  symptoms  and 
prolong  life  by  the  operation  of  decompression,  i.e.  by 
removal  of  a  large  piece  of  bone  and  (usually)  incision 
of  the  dura  mater.  By  this  means  the  intracranial 
pressure  is  lowered,  the  beneficial  result  of  which  is 
especially  seen  in  the  consequent  tendency  of  the  optic 
neuritis  to  subside — a  matter  of  the  greatest  import- 
ance in  those  cases  where  the  growth  of  the  tumour 
eventually  becomes  stationary.  Apart,  therefore,  from 
other  considerations,  the  operation  of  decompression  is 
a  valuable  means  of  preserving  the  sight.  Care  must  be 
taken  not  to  allow  the  changes  in  the  retina  to  proceed 
too  far  before  something  is  done,  and,  during  the  period 
that  medicinal  treatment  is  being  carried  out,  careful 
observations  must  frequently  be  made  on  the  condition 
of  the  optic  discs  and  on  the  fields  of  vision,  for  any 
rapid  contraction  of  the  latter  indicates  the  necessity 
of  relieving  the  pressure  without  further  delay. 

The  smaller  degree  of  shock  which  follows  the  opera- 
tion of  decompression  makes  it  a  far  less  dangerous 
procedure  than  that  of  removal  or  attempted  removal 
of  the  tumour,  and,  considering  the  high  mortality  and 
the  disappointing  results  that  follow  the  latter  operation, 
it  is  well  to  be  content  with  decompression  unless  the 
circumstances  are  unusually  favourable  to  the  total 
removal  of  the  growth. 


CHAPTER  XXXIX 
PROGRESSIVE   LENTICULAR   DEGENERATION 

An  uncommon  disease  under  the  title  of  "  progressive 
lenticular  degeneration,"  which  occurs  in  young  people 
and  tends  to  run  in  families,  has  been  described  by 
Kinnier  Wilson.* 

Symptoms. — Among  the  principal  symptoms  are 
tremors,  muscular  rigidity,  difficulty  and  pain  in  swal- 
lowing, spasmodic  contractions  and  contractures.  The 
patients  are  emotional,  and  mental  symptoms  may  be 
present ;  the  reflexes  in  uncomplicated  cases  are  normal, 
but  they  may  be  modified  if  the  pyramidal  tracts  are 
secondarily  affected. 

Morbid  anatomy. — Bilateral  degeneration  of  the 
lenticular  nucleus,  especially  of  that  part  known  as 
the  putamen,  is  the  principal  lesion  met  with  in  the 
brain,  while,  of  the  other  organs,  cirrhosis  of  the  liver 
which  does  not  cause  any  symptoms  during  life,  and 
is  not  of  syphilitic  or  alcoholic  type,  is  constantly 
present,  and  is  regarded  by  Wilson  as  being  the  probable 
primary  factor  of  the  disease. 

Prognosis  and  treatment. — The  disease  is  pro- 
gressive, but  uncertain  in  its  duration.  An  average 
length  of  time  for  chronic  cases  is  given  as  four  years, 
but  in  some  instances  a  fatal  termination  has  occurred 
in  a  few  months.  The  disease  does  not  react  to  any 
known  form  of  treatment. 

•  Iirainy  vol.  xxxiv.,  and  Pfc,  iv.,  1912. 
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Thrombosis  of  the  posterior  inferior  cerebellar  artery 
also  causes  characteristic  symptoms,  which  usually  in- 
elude  some  degree  of  incoordination  of  the  limbs  on  the 
same  side  as  the  lesion,  nystagmus,  strabismus,  and 
disturbances  of  sensation  over  the  half  of  the  face 
on  the  side  of  the  lesion,  with  diminished  sensation  to 
pain  and  temperature,  and  impaired  position-sense  on 
the  limbs  and  trunk  on  the  side  opposite  the  lesion. 

Pathology. — An  area  of  the  brain  that  is  deprived 
of  its  blood  supply  becomes  softened  and  necrosed. 
Sometimes  it  remains  pale,  but  often  there  is  some 
transudation  of  blood,  as  in  the  case  of  infarcts  of  other 
organs ;  and  pale,  red,  and  yellow  softening  are  spoken 
of,  according  to  the-  coloration  produced  by  the  blood. 
In  late  stages  a  cyst  or  a  scar  may  represent  the  area 
of  disease. 

Prognosis. — In  giving  a  prognosis  of  the  results 
of  thrombosis,  it  is  necessary  to  try  to  form  a  mental 
picture  of  what  is  taking  place  at  the  seat  of  the  disease. 
The  blockage  of  an  artery  causes  total  anwmia  of  any 
portion  of  brain  which  happens  to  be  entirely  dependent 
on  it  for  its  nutrition,  and  partial  anwmia  of  the  parts 
around,  which  can  still  obtain  some  nutrition  from 
collateral  sources. 

Hence  the  first  effect  is  destruction  of  the  function 
of  the  nerve  cells  in  the  area  which  the  vessel  wholly 
supplies,  an.d  a  lowering  of  the  function  of  those  parts 
on  the  border  of  that  area  which  obtain  some  of  their 
blood  supply  from  elsewhere.  Unless  the  circulation  to 
the  part  which  is  wholly  dependent  on  the  thrombosed 
artery  is  restored  quickly,  the  nervous  tissue  will  disinte- 
grate and  be  incapable  of  repair.  On  the  other  hand, 
the  function  of  the  parts  in  the  immediate  vicinity, 
depressed  as  the  first  effect  of  the  arterial  blockage, 
improves  to  a  considerable  extent  as  the  collateral  cir- 
culation becomes  better  established.  So  that  when, 
after  a  few  days,  there  is  no  return  of  power,  it  may 
be  fairly  assumed  that  permanent  damage  has  been 
done,  though  a  certain  degree  of  recovery  may  still 
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CEREBRAL  EMBOLISM 

Etiology. — Embolism  is  nearly  always  associated 
with  endocarditis  of  the  aortic  or  mitral  valve.  Occa- 
sionally it  arises  from  detached  portions  of  clot  from 
an  aneurysmal  sac. 

In  chronic  endocarditis,  mitral  stenosis  is  the  form 
most  likely  to  cause  embolism,  but  in  the  acute  infective 
forms  a  fragment  may  be  dislodged  from  either  the  aortic 
or  mitral  cusps. 

Emboli  are  on  the  whole  more  likely  to  pass  up  the 
left  carotid  artery,  and  so  it  is  more  common  to  get 
a  lesion  of  the  left  than  the  right  side  of  the  brain. 

Symptoms. — The  onset  is  quite  sudden  and  is 
accompanied  by  symptoms  which  vary  according  to  the 
position  in  which  the  clot  lodges.  If,  as  often  happens, 
the  main  branch  of  the  middle  cerebral  artery  on  the 
left  side  is  blocked,  hemiplegia  and  aphasia  immediately 
result.  In  such  a  case  the  senses  are  often  lost,  but  there 
are  seldom  the  depth  of  coma,  stertorous  breathing,  and 
disturbance  of  temperature  that  are  met  with  in  cerebral 
haemorrhage. 

Softening  of  the  cortex  will  probably  be  accompanied 
by  convulsions,  but  these  will  be  absent  when  the  ob- 
struction occurs  in  the  central  branches  of  the  artery 
after  they  have  left  the  main  stem,  though  the  hemi- 
plegia may  be  complete  from  softening  of  the  fibres  of 
the  internal  capsule. 

When  only  a  small  branch  of  the  middle  cerebral 
is  blocked  the  symptoms  are,  of  course,  less  severe. 
Embolism  of  the  posterior  cerebral  artery  causes  hemi- 
anopia,  and  (according  to  Marie)  visual  aphasia  also. 

If  thrombosis  starts  from  the  original  clot  and  extends 
along  the  vessels,  the  sudden  symptoms  at  the  beginning 
are  followed  by  others  of  more  deliberate  progress. 

Prognosis. — What  has  been  said  regarding  the 
prognosis  in  cases  of  cerebral  thrombosis  may  be  in  a 
large  measure  applied  to  cerebral  embolism.  In  both, 
the  restoration  of  cerebral  function  depends  upon  the 


CHAPTER  XLI 

THROMBOSIS    OF  CEREBRAL   SINUSES 

Thrombosis  of  the  cerebral  sinuses  may  arise  as  the 
result  of  general  diseases,  e.g.  severe  anaemia,  wasting 
and  diarrhoea  (especially  in  infants),  and  typhoid  fever, 
or  it  may  take  place  after  a  local  injury.  In  these  cases 
the  thrombosis  is  often  called  "  simple,"  as  opposed  to 
the  infective  variety,  which  is  the  more  important, 
and  which  arises  as  the  result  of  some  near  or  distant 
septic  condition.  Suppuration  of  the  middle  ear  or  of 
the  nasal  sinuses  is  the  most  important  local  cause  of 
infection. 

Thrombosis  of  the  lateral  sinus. — This  is  espe- 
cially apt  to  be  associated  with  chronic  suppuration  of  the 
middle  ear,  and  it  may  coexist  with  cerebral  abscess. 

The  chief  local  signs  are  pain,  oedema,  and  distension 
of  veins  over  the  mastoid  region,  with  a  sense  of  hardness 
over  the  course  of  the  internal  jugular  vein,  down  which 
the  clot  frequently  extends.  The  general  symptoms  are 
mainly  those  of  septic  infection,  viz.  high  temperature, 
rapid  pulse,  and  delirium. 

This  condition  gives  cause  for  grave  anxiety.  The 
best  mode  of  treatment  is  to  open  up  the  sinus  and  clear 
out  the  infective  clot,  and  at  the  same  time  to  deal 
with  an  abscess  should  it  be  present. 

Thrombosis  of  the  cavernous  sinus. — Sir 
StClair  Thomson  has  shown  *  that  thrombosis  of  the 
cavernous  sinuses  is  especially  liable  to  follow  chronic 
suppuration  of  the  nasal  cavities. 

*  Tram,  of  Med.  Soe.  of  London,  1906. 
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exophthalmos,  to  which  may  be  added  ulceration  of  the 
cornea  and  paralysis  of  ocular  muscles  from  implication 
of  the  first  division  of  the  trigeminal  nerve  and  of  the 
motor  nerves  in  their  passage  along  the  outer  wall  of 
the  sinus.     (Fig.  100.) 

Swelling  of  the  optic  disc  is  also  often  found,  but, 
if  the  case  runs  its  course  rapidly,  many  of  the  ocular 
symptoms  do  not  develop. 

The  prognosis  in  a  case  of  thrombosis  of  the  cavernous 
sinus  is  very  grave,  and  still  more  so  if  the  condition  of 
the  eyes  indicates  bilateral  disease.  Suggestions  and 
attempts  have  been  made  to  reach  these  sinuses,  but 
they  have  hitherto  met  with  little  success. 

Thrombosis  of  the  longitudinal  sinus  generally 
complicates  some  general  debilitating  disease  and  seldom 
arises  from  direct  infection.  It  may  be  met  with  in 
weakened  and  wasted  children,  after  typhoid  fever, 
or  it  may  complicate  severe  forms  of  anaemia. 

The  symptoms  mostly  depend  upon  interference 
with  the  cerebral  cortex,  and  among  them  are  mental 
dullness,  convulsions,  and  possibly  paralysis  if  the 
vascularity  of  the  motor  areas  is  modified.  In  many 
cases  the  symptoms  are  obscured  by  those  of  the  pre- 
viously existing  general  condition. 
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in  an  area  of  brain  cortex  situated  in  the  1st  temporal 
convolution  of  the  left  side. 

After  a  time  the  child  ceases  to  be  content  to  hear 
words  but  wishes  to  produce  them  also,  and,  after  re- 
peated trials,  succeeds  in  doing  so  by  developing  an 
existing  (inherited)  track  to  a  portion  of  the  cortex 
connected  with  movements  of  the  tongue  and  lips.  This 
part  is  situated  in  the  posterior  part  of  the  3rd  frontal 
convolution  of  the  left  side,  and  is  known  as  Broca's 
convolution.     (Fig.  101.) 

The  child  is  now  able  to  understand  what  is  said 
and  to  make  himself  understood  by  others. 


Fig.  101.— Motor-speech  and  auditory  centres  of  the  brain. 

Further  development  takes  place  by  teaching  the 
child  to  read  and  write. 

First  the  letters  have  to  be  recognized  by  educating 
the  visual  centre  in  the  angular  gyrus,  and  afterwards 
they  have  to  be  reproduced  by  the  education  of  the 
writing  centre,  which  is  situated  (probably)  in  the 
ascending  frontal  convolution  close  to  the  centre  for 
other  movements  of  the  hand  (Fig.  102). 
»  We  have  now  the  two  pairs  of  centres  thus  developed, 
and,  to  make  the  powers  of  communication  still  wider, 
further  education  makes  it  possible  for  impulses  to  pass 
from  the  auditory  to  the  visual  centres,  and  vice  versa, 
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(ft)  The  auditory  receptive  centre  (A). —  Can  the 
patient  understand  what  he  hears  ?  Speak  some  simple 
command,  such  as  "  Stand  up,"  or  "  Hold  up  your 
hand."  This  testa  the  condition  of  the  auditory  recep- 
tive centre.  If  this  centre  is  destroyed,  sounds  lose 
their  meaning  and  convey  no  understanding — a  condition 
spoken  of  as  wort-deafneaa. 

(c)  Communication  between  auditory  and  motor  centres 
(A-S). — Can  the  patient  repeat  names  of  things  or 
letters  that  he  hears  t  This  tests  the  condition  of  the 
fibres  between  the  auditory  and  the  motor  centres. 


Flff.  IB). -Auditory  nod  visual  centres  of  the  brain. 

2.  Next  test  the  second  pair,  viz.  the  visual  and 
writing  centres,  and  their  commissural  fibres. 

(a)  The  visual  centre  (V). — Can  the  patient  under- 
stand written  language  ?  Place  before  him  some  written 
request,  such  as  "  Stand  up,"  or  "  Hold  up  your  hand." 
This  tests  the  visual  centre  in  the  angular  gyrus,  and,  if 
its  function  Is  impaired,  the  letters,  though  seen,  convey 
no  intelligible  meaning,  and  the  condition  is  then  spoken 
of  as  word-btlndness. 

(ft)  The  writing  centre  (W). — Can  the  patient  write 
spontaneously  ?  This  testa  the  centre  for  writing, 
which  is  probably  situated  near  or  in  the  area  for  that 
of  movement  of  the  hand.     Failure  is  known  as  agraphia. 
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a  comparison  sometimes  shows  that  he  has  retained 
more  command  over  some  than  over  others. 

Also,  from  subcortical  lesions,  the  impulses  may  be 
prevented  from  reaching  a  centre  though  the  centre 
itself  remains  intact.  If  this  should  occur  in  the  case  of 
the  auditory  centre,  the  patient  may  be  "  word-deaf " 
though  he  can  still  talk,  since  his  memory  for  words 
exists.  Similarly,  in  the  case  of  the  visual  centre, 
the  patient  may  be  unable  to  recognize  printed  words 
and  yet  be  able  to  express  himself  in  writing. 

It  is,  of  course,  important  not  to  confuse  a  peripheral 
lesion  which  impairs  the  articulation  of  language  with 
aphasia. 

While  the  conception  of  aphasia  as  outlined  above 
has  had  its  uses  as  a  working  hypothesis,  it  gradually 
became  apparent  that  the  schematic  representations 
were  too  artificial  and  that,  in  practice,  the  symptoms  of 
any  particular  case  can  seldom  be  made  to  correspond 
satisfactorily  with  the  diagrammatic  representations. 
Too  much  stress  had  been  laid  on  the  anatomical  defini- 
tion of  "  centres  "  and,  in  order  to  explain  away  the 
discrepancies,  unsatisfactory  attempts  often  had  to  be 
made  to  bring  the  symptoms  into  correspondence  with 
the  theories.  In  1905  Pierre  Marie  expressed  his  dis- 
satisfaction with  these  stereotyped  views,  and  maintained 
that  the  idea  of  the  existence  of  separate  "  centres  "  for 
the  functions  of  speech  could  no  longer  be  upheld,  and 
that  it  was  erroneous  to  believe  that  impulses  conveying 
the  elements  of  speech  are  fixed  in  special  localities. 
To  Marie,  speech  is  an  intellectual  function  for  the 
adequate  performance  of  which  a  particular  portion  of  the 
brain  is  set  aside,  and  consequently  damage  to  this  par- 
ticular portion  will  produce  more  or  less  failure  of  speech 
as  a  whole  rather  than  any  particular  elements  of  it — 
the  degree,  of  course,  varying  according  to  the  intensity 
of  the  lesion  and  the  education  of  the  individual.  This 
idea  is  supported  by  the  fact  that  in  cases  of  partial 
aphasia  it  is  the  latest  and  highest  acquirements  that 
suffer  first,  just  as  it  is  in  other  branches  of  intellectual  dis- 
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that  Broca's  convolution  plays  no  part  in  the  production 
of  speech,  which  view  he  supports  by  the  citation  of 
cases  in  which  tumours  and  other  lesions  of  this  area 
have  been  unaccompanied  by  any  signs  of  motor 
aphasia.     (Fig.  105.) 

It  is  not,  of  course,  denied  that  aphasia  is  often 
associated  with  lesions  of  Broca's  convolution,  but  it 


Fig.  105.— Cortical  leolon  nt  the  level 
convolution  In  b.  right  handed  i 
turbnnce  of  speech.    Ifierre  Matit., 

is  maintained  that  a  close  examination  of  such  instances 
shows  th.rt  the  destruction  of  tissue  is  not  strictly  limited 
to  this  area. 

The  three  terms,  Wernicke's  aphasia,  Broca's  aphasia, 
and  anarthria,  are  described  by  Marie  as  follows : 

(1)  In  the  iphasta  ol  Wernicke  the  patients  can  speak, 
but  their  intellect  is  always  impaired  to  a  variable 
extent,  so  that  they  may  talk  nonsense ;  there  is  also 
loss  of  the  power  of  reading  and  writing,  and  an  incapa- 
bility of  comprehending  spoken  language. 
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the  principal  dissociations  that  have  been  observed  to 
occur  he  has  suggested  the  following  provisional 
classification  : 

(c)  Verbal  aphasia,  which  is  essentially  a  defect 
of  word  formation. 

(b)  Nominal  aphasia,  characterized  by  defective 

use  of  names  and  want  of  comprehension  of 
the  nominal  value  of  words  or  other  symbols. 

(c)  Syntactical  aphasia,  in  which  the  patient  tends 

to  talk  jargon. 

(d)  Semantic  aphasia   (cnwiaimi',  to  signify),  in 

which  there  is  a  want  of  recognition  of  the 
full  significance  of  words  and  phrases.     The 
patient  may  understand  each  word  or  short 
phrase  exactly  as  he  can  comprehend  the 
details  of  a  picture,  but  the  ultimate  meaning 
escapes  him. 
In  most  cases  of  aphasia  two  or  more  of  these  aspects 
of  symbolic  formation  are  affected,  and  in  order  to  under- 
stand  the   nature   of   the   disordered   functions   Head 
advises    that    examination    should    first    be    made    of 
patients  in  whom  the  disturbance  is  as  nearly  as  possible 
confined  to  one  of  these  forms,  after  which  the  more 
complicated  cases  will  be  the  better  understood. 

Treatment. — When  there  is  reason  to  think  that 
the  aphasia  is  due  to  pressure  on  the  cortical  area  for 
speech  by  tumours,  extradural  haemorrhages,  or  other 
lesions  of  a  removable  character,  it  may  be  possible  to 
obtain  relief  by  a  surgical  operation. 

When  the  functions  of  the  centres  have  been  per- 
manently impaired,  treatment  should  be  directed  towards 
re-educating  the  patient,  by  which  means  improvement, 
at  any  rate  to  some  degree,  may  frequently  be  obtained. 
The  chances  of  improvement  are  greatest  in  children, 
provided  always  that  sufficient  intelligence  exists  to 
make  them  capable  of  learning,  and  it  is  thought 
that  possibly  in  some  such  cases  the  right  hemisphere 
of  the  brain  takes  up  the  function  after  that  for  the 
)eft  has  beep  (Jestroycd. 


CHAPTER  XLIV 

CONVULSIONS 

ir  frequently  happens  that  a  patient  is  seen  for  the 
first  time  on  account  ot  "  fits."  It  is  therefore  im- 
partant  to  review  the  general  subject  of  convulsions, 
which  outwardly  may  give  no  clue  to  their  different 
causes. 

It  is  convenient  to  divide  the  subject  into  two  parts, 
viz.  convulsions  as  they  occur  (1)  in  childhood  and  (2) 
in  adult*. 

1.  Convulsions  in  childhood. — Some  of  the 
principal  conditions  which  are  associated  with  convul- 
sions during  childhood  are :  rickets,  idiopathic  epilepsy, 
infantile  hemiplegia  and  diplegia  from  various  causes, 
meningitis,  and  cerebral  tumours. 

The  commonest  condition  which  underlies  the  con- 
vulsions of  children  is  rickets. 

The  well-known  tendency  to  convulsions  in  children  is 
considered  to  be  primarily  due  to  an  incomplete  develop- 
ment of  the  central  nervous  system,  so  that  the  different 
parts  are  not  under  adequate  control.  Thus  a  healthy 
infant  is  always  more  liable  to  convulsions  than  a  healthy 
adult,  but  should,  nevertheless,  if  properly  cared  for, 
possess  a  nervous  system  sufficiently  stable  to  enable 
him  to  pass  safely  through  this  period  of  life,  unless 
exposed  to  some  unusually  severe  strain,  as,  for  example, 
the  incidence  of  an  acute  specific  fever.  If,  however, 
the  naturally  incomplete  development  is  further  re- 
tarded by  neglect,  rickets,  or  other  circumstances,  the 
stability  will  be  still  further  lowered  in  varying  degrees, 
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degeneration  which  does  not  necessarily  extend  or  lead 
on  to  general  paralysis. 

Uremic  convulsions  occur  occasionally  as  isolated 
symptoms,  but  are  generally  accompanied  by  definite 
signs  of  advanced  renal  disease.  Sometimes  the  symp- 
toms resemble  those  of  cerebral  haemorrhage  more  than 
those  of  epilepsy. 

Convulsions  may  occur  in  the  initial  stages  of  vas- 
cular lesions  of  the  brain  (haemorrhage,  thrombosis,  and 
embolism),  but  the  appearance  of  paralysis  generally 
makes  their  origin  clear. 

Hysterical  fits  are  described  elsewhere  (see  p.  4S0). 


CHAPTER  XLV 

EPILEPSY 

An  attack  of  epilepsy  is  characterized  by  a  sudden  and 
uncontrolled  discharge  of  nerve  energy  which  may  give 
rise  to  all  degrees  of  disturbance,  from  a  momentary 
loss  of  senses  or  a  transitory  attack  of  giddiness  to  a 
severe  convulsion.  The  negative  results  of  an  attack 
are  seen  in  loss  of  consciousness  (partial  or  complete), 
while  the  positive  effects  are  shown  in  convulsive 
movements. 

When  all  the  cases  of  symptomatic  epilepsy  depend- 
ing upon  definite  structural  changes  in  the  brain  have  as 
far  as  possible  been  excluded,  there  still  remains  a  large 
group  for  which  no  adequate  physical  cause  can  be 
found  and  which  are  comprised  under  the  heading  of 
"  idiopathic  "  or  il  essential  "  epilepsy. 

Etioloyy. — Little  is  definitely  known  about  the 
causation  of  '*  essential  "  epilepsy.  In  the  majority  of 
the  cases  the  first  attack  occurs  during  youth,  and  where 
the  fits  seem  to  have  begun  in  later  life  a  careful  in- 
quiry will  often  reveal  the  previous  occurrence  of  minor 
attacks  which  had  passed  almost  unnoticed. 

Convulsions  during  infancy,  whatever  be  their  cause, 
seem  to  dispose  to  epilepsy  in  later  life,  but  there  is 
often  a  considerable  interval  of  freedom.  Especial  care, 
therefore,  should  be  taken  of  children  about  the  age  of 
puberty,  if  they  are  known  to  have  suffered  from  con- 
vulsions iD  infancy. 

Epilepsy  tends  to  run  in  neurotic  families,  in  many 
of  which  there  are  also  some  members  mentally  afflicted. 
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The  aurce. — These  may  be  classified  as  sensory  and 
motor. 

1.  Sensory  aura. 

fa)  Special  senses : 
Visual. 
Auditory. 
Smell. 
Taste; 

(b)  General: 

Sensations  of  something  passing  up  a  limb. 
Tingling. 
Giddiness. 
Palpitation; 

Flatulence  and   sensation  in  the  pit  of 
the  stomach  (epigastric  aura). 

(c)  Psychical,  e.g.  dreamy  states,  reminiscences. 

Aurm  of  special  senses. — Of  these  the  visual  and 
auditory  are  common,  while  warnings  of  taste  and  smell 
are  rare.  Visual  aura?  often  take  the  form  of  flashes 
of  light,  partial  or  complete  loss  of  vision,  and  images 
of  various  kinds,  while  loud  noises  and  whistlings  are 
most  frequently  met  with  in  connection  with  the  auditory 
warnings.  Sometimes  words  are  heard,  or  a  part  of  a 
sentence  which  may  always  stop  abruptly  at  the  same 
place  in  successive  attacks,  when  consciousness  is  lost. 
Warnings  of  taste  and  smell  seem  always  to  be  unpleas- 
ant ;  an  indescribable  "  sulphurous "  smell  or  a  taste 
of  "  rotten  cabbage  "  are  among  those  described. 

Aurce  of  general  sensations. — The  best-known  is  the 
sensation  of  "  something  passing  up  the  arm  or  leg," 
from  which  the  term  "aura"  was  originally  derived. 
The  feeling  generally  begins  in  the  hand  and  passes 
deliberately  up  the  arm  until  it  reaches  a  certain  point, 
when  consciousness  is  lost.  With  this  kind  of  aura 
there  is  a  good  chance  of  arresting  the  fit  by  tying  a 
cord  round  the  arm  and  pulling  it  tight  the  moment 
the  sensation  is  felt — a  practical  device  which  has  been 
handed  down  from  ancient  times. 
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absence  of  all  other  symptoms  of  a  tumour  the 
likely  to  be  one  of  idiopathic  epilepsy. 

From  convulsions  4ne  to  g«Mral  paralysis. — General 
paralytics  are  always  liable  to  convulsions,  and  the  possi- 
bility of  these  must  always  be  remembered  when  a  middle- 
aged  man  or  woman  suddenly  has  a  fit  for  the  first  time. 
In  some  instances  fits  appear  to  be  due  to  localized 
parenchymatous  syphilitic  changes  in  the  cerebral  cortex 
and,  as  such,  need  not  be  associated  with  any  clinical 
signs  to  indicate  the  more  widely  spread  changes  of 
general  paralysis. 

From  uramic  convulsions. — Uraemia  sometimes  first 
shows  itself  by  a  convulsion,  but  an  examination  of  the 
urine  will  usually  make  the  nature  of  the  case  clear. 

From  convulsions  due  to  alcoholism. — Chronic  alcoholics 
sometimes  have  for  the  first  time  in  middle  life  a  fit  which 
appears  to  be  epilepsy,  though  in  many  it  is  probable 
that  the  effects  of  renal  disease  are  complicating  factors. 

From  convulsions  due  to  hysteria. — The  difficulty  of 
deciding  whether  a  fit  is  hysterical  is  chiefly  due  to  the 
fact  that  in  most  cases  the  medical  man  has  only  the 
history  to  depend  upon. 

The  chief  points  on  which  reliance  is  placed  in  making 
the  differentiation  are  as  follows  : — 


Epilepsy 

Hysteria 

Cry     

i 

\  A  single  cry  or  groan . . . 

Often  several  shrieks. 

Fall 

,  Sudden,    without    any 

Slide  down ;  seldom  hurt 

attempt  to  save  them- 

themselves by  falling. 

selves 

i 

Sphincters 

Often  relaxed ... 

Not  relaxed. 

Tongue           .  . 

Bitten 

! 

Not  bitten,  but  lips  may 

be. 
Often  struggle  and  fight, 

Struggling     ... 

No     purposive     strug- 

gling 

requiring  several  peo- 
ple to  hold  them 

Vrezencc  of 

Fits  occur  when  patient 

Usually  in  presence  of 

other* 

is  alone  or  in    pre- 
sence of  others 

others. 

Duration 

A  few  minutes 

Often  a  long  time. 
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ammonia,  given  judiciously,  are  the  most  useful  drugs  in 
epilepsy,  and,  in  spite  of  its  more  depressing  influence, 
potassium  bromide  is  the  one  which  appears  on  the  whole 
to  give  most  satisfaction.  Many  prefer  to  give  the 
different  bromides  together.  Bromide  of  strontium  also 
is  useful. 

Regulation  of  dose  of  the  bromides. — Much  of  the 
success  in  treatment  depends  upon  carefully  regulating 
the  doses.  If  too  little  is  given,  the  fits  are  not  checked  ; 
while  if  the  amount  is  unnecessarily  large,  mental 
depression  and  dullness  are  produced.  The  ideal  dose 
is  that  which  is  just  sufficient  to  check  the  fits,  but  it  is, 
of  course,  impossible  to  lay  down  any  rules,  as  so  much 
depends  upon  the  effects — good  or  bad — of  bromides  in 
every  individual  case.  Broadly  speaking,  the  dose 
limits  of  bromides  in  epilepsy  are  between  10  and  80 
grains  a  day.  Larger  doses  are  sometimes  needed,  but 
as  a  rule  are  not  beneficial  when  the  smaller  amount  has 
no  good  effect. 

Time  for  giving  bromides. — Much  may  be  done  by 
considering  the  times  at  which  fits  usually  occur  in  rela- 
tion to  the  taking  of  medicines.  Where  the  attacks 
show  no  regularity  the  doses  may  be  taken  at  con- 
venient intervals  twice  or  three  times  a  day  as  required, 
but  where  it  is  possible  to  calculate  to  some  extent 
on  the  onset  of  a  fit,  a  judicious  anticipation  will 
often  meet  with  success.  Thus,  if  the  fits  occur  only 
during  sleep,  or  in  early  morning,  a  single  dose  of 
20  or  30  grains  of  bromide  may  be  taken  the  last 
thing  at  night. 

Drawbacks  of  bromides. — The  drawbacks  to  taking 
bromides  continuously  are  the  tendency  to  the  production 
of  (1)  acne,  (2)  mental  depression. 

The  tendency  to  acne  can  be  counteracted  by  com- 
bining small  doses  of  arsenic  with  the  bromide.  This 
in  its  turn  has  a  drawback,  for  arsenic  taken  over  a  long 
period  of  time  may  give  rise  to  pigmentation  of  the  skin. 
When  combined  with  bromide  the  arsenic  in  the  doses 
usually  given  has  not  the  same  tendency  to  produce 
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times,  but  up  to  the  present  no  mixture  has  met  with 
such  success  as  those  of  which  bromides  constitute  the 
basis. 

Surgical  treatment,  often  useful  where  fits  depend 
upon  a  gross  lesion,  is  very  seldom  indeed  of  use  in  general 
epilepsy.  Here  and  there  a  very  local  and  deliberate 
onset  may  suggest  the  advisability  of  removing  a  piece 
of  the  cortex,  but  in  the  large  majority  of  cases  nc 
operation  is  likely  to  produce  a  cure. 

Summary  of  treatment. — The  points  to  which  atten- 
tion should  chiefly  be  given  may  be  summed  up  as 
follows : — 

1.  General  mode  of  living. 

2.  Diet. 

3.  Alimentary  canal. 

4.  Removal  of  all  sources  of  peripheral  irritation. 

5.  Administration  of  drugs. 

6.  Education  and,  in  suitable  cases,  psychothera- 
peutic treatment. 
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joints  are  flexed,  and  the  arm  is  adducted.  Tonic 
spasms  of  a  corresponding  nature  occur  in  the  feet; 
the  foot  is  inverted  and  the  toes  are  flexed.  Swelling 
of  the  hands  and  feet  sometimes  occurs,  and  the  attacks 
may  also  be  accompanied  by  a  considerable  amount  of 
pain  and  tenderness  in  the  limbs.  In  severe  cases  the 
spasms  spread  to  the  trunk  and  cause  opisthotonos,  and 
in  some  instances  the  tongue  and  muscles  of  the  face 
are  affected. 

The  attacks  last  for  variable  times.  Sometimes  the 
spasms  pass  off  in  a  few  minutes,  and  at  others  they 
are  more  or  less  continuous  for  some  hours. 

Trousseau  observed  that  an  attack  may  be  brought 
on  by  pressure  on  the  main  nerves  and  vessels  of  the 
limb. 

The  muscles  and  their  motor  nerves  are  very  irrit- 
able to  mechanical  stimulation  (Chvostek's  sign),  a  fact 
which  can  be  well  observed  in  connection  with  the 
muscles  of  the  face.  The  sensory  nerves  also  are  unduly 
irritable. 

The  excitability  of  the  nerves  to  electrical  stimula- 
tion, especially  to  that  of  the  galvanic  current,  is  greater 
than  normal,  and  the  anodal  opening  contraction  is 
greater  than  the  kathodal  closure  contraction. 

Diagnosis.  —  The  carpo  -  pedal  contractions  of  a 
typical  case  are  not  likely  to  be  confused  with  any- 
thing else. 

When  the  spasms  extend  to  the  trunk  and  face,  the 
possibility  of  tetanus  may  present  itself,  but  is  negatived 
by  the  order  in  which  the  contractions  have  appeared, 
as  well  as  by  the  absence  of  trismus,  which  is  such  a 
characteristic  early  sign  of  tetanus. 

Prognosis. — The  occurrence  of  tetany  in  children 
is  not  usually  dangerous,  but  sudden  death  has  occasion- 
ally taken  place  in  association  with  the  spasms.  As  a 
complication  of  chronic  dilatation  of  the  stomach, 
tetany  may  be  very  troublesome  or  even  dangerous ; 
and  if  organic  disease  of  the  stomach  be  present,  the 
onset    of   the    spasms    may   indicate   the    immediate 
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necessity  of  obtaining  some  relief  through  a  surgical 
operation. 

Treatment. — In  children  the  bowels  should  be 
relieved  by  castor  oil,  and  enemata  if  necessary.  Warm 
baths  may  be  useful  during  an  attack.  Among  the 
sedatives  that  are  most  likely  to  bring  relief  are  bromides 
and  chloral.  Attention  must  also  be  paid  to  the  general 
health,  which  in  the  case  of  children  is  usually  impaired 
by  rickets. 
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to  permanent  fixation  may  be  postponed.  Hot  baths 
regularly  given  and  accompanied  by  light  massage  also 
afford  relief. 

The  weakness  requires  no  special  form  of  treatment. 
The  main  point  is  to  keep  up  the  general  nutrition : 
the  diet  should  be  suitable  in  quantity  and  quality  ; 
and  the  patient  should  live  as  much  as  possible  in  the 
open  air — a  mode  of  life  which  seems  to  exercise  a  general 
influence  in  retarding  the  progress  of  the  disease. 
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The  paralysis  is  of  a  flaccid  character,  and  the  deep 
reflexes  and  electrical  reactions  in  the  paralysed  muscles 
are  diminished  or  even  lost. 

The  heart  may  be  dilated  and  irregular  in  its  action 
during  the  attacks. 

Respiration  is  impaired  by  the  paralysis  extending 
to  the  trunk  muscles,  but  it  is  kept  up  by  the  diaphragm, 
which,  fortunately,  appears  but  seldom  to  be  seriously 
affected. 

Sensation  and  consciousness  are  not  impaired. 

After  some  hours,  power  begins  to  return  in  the  limbs 
in  the  reverse  order  to  that  in  which  they  were  affected. 

Prognosis. — The  outlook,  so  far  as  life  is  concerned, 
is  usually  good,  but  occasionally  death  occurs  during 
an  attack. 

Treatment* — On  the  assumption  that  some  poison 
is  present,  the  diet  should  be  plain  and  the  excretory 
organs  should  be  kept  active.  Diuretics,  especially  citrate 
of  potash,  have  been  recommended  for  shortening  and 
lightening  the  severity  of  the  attacks. 

No  constant  results  seem  to  follow  the  administra- 
tion of  drugs,  but,  of  course,  strychnine,  digitalis,  and 
others  are  very  necessary  to  assist  a  failing  heart  or  an 
enfeebled  respiration,  and  in  the  case  of  the  latter  it 
may  be  necessary  to  give  oxygen  and  to  perform  artificial 
respiration  as  well. 
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situated.  On  the  other  hand,  those  who  possess  ner- 
vous systems  of  average  or  greater  than  average  stability 
will  only  become  nervous  from  some  unusual  stress  of 
mind  or  body. 

Assuming  the  nervous  symptoms  to  begin  as  the 
result  of  some  shock  or  mental  conflict  as  suggested 
above,  the  sequence  of  events  may  be  broadly  indicated 
as  follows : — 

Mental  shock  or  conflict. 


Emotion. 


Bodily  disturbance,   mainly       {a)  Mental  disturbance,  feeling 
through  autonomic  system.  of  apprehension,  and  general 

"nervousness." 


(&)  Possible  further  development 
of  more  definite  mental 
symptoms,  e.g.  obsessions, 
general  lack  of  perspective, 
suspicion,  hypochondriasis, 
or  delusions. 

The  more  definite  developments  enable  further 
classification  to  be  made,  and  among  the  principal  states 
thus  recognized  are  those  known  as  Neurasthenia, 
Anxiety  Neuroses,  Compulsion  Neuroses  and  Hysteria. 
It  must,  however,  be  distinctly  understood  that  no  very 
definite  line  can  be  drawn  between  these  different 
varieties,  for  frequently  there  are  many  symptoms 
common  to  all,  and  the  classification  is  to  be  justified  on 
grounds  of  convenience  rather  than  of  reality. 

HYSTERIA 

Under  the  term  hysteria  are  included  a  variety  of 
well-recognized  symptoms  which  appear  to  depend 
essentially  upon  a  disorder  of  mind. 
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Vaso-motor  disorders,  such  as  flushing,  erythematous 
eruptions,  localized  oedema,  and  even  cutaneous  hemor- 
rhages, may  occur.    Dermographism,  the  condition  in 


■  -T j  yea  of  hy  ntcricid  niiiwlhti 


512    DISEASES  OF  THE  NERVOUS  SYSTEM 

On  the  mental  side,  encouragement  should  be  given  to 
occupy  the  mind  as  soon  as  there  is  a  definite  inclination 
to  do  so.  At  first  the  patient  will  often  be  content  to 
lie  in  bed  for  a  time  and  do  nothing,  but  when  the 
mind  becomes  more  active  it  is  a  mistake  to  enforce 
complete  idleness,  and  some  light  occupation,  such  as 
reading  or  needlework,  should  be  suggested  as  soon  as 
the  patient  feels  able  to  do  it.  As  further  progress  is 
msde  these  occupations  may  be  extended  and  various 
others  devised  to  suit  the  intellectuality  of  the 
individual  and  the  character  of  his  work. 

It  must  not  be  forgotten  that  the  performance 
of  physical  exercises  has  a  beneficial  effect  on  the  mind, 
not  only  on  account  of  the  sense  of  well-being  produced 
as  the  patient  gets  stronger,  but  also  directly  by  the 
performance  of  voluntary  movements,  which  assists  voli- 
tion and  strengthens  the  coordination  between  mental 
processes  and  voluntary  acts. 

Towards  the  latter  part  of  the  convalescent  stage 
recreation  and  occupation  should  be  further  extended, 
and  everything  possible  should  be  done  to  enable  the 
patient  to  readjust  himself  to  his  ordinary  sur- 
roundings. 
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Attacks  of  very  acute  pain  may  be  accompanied  by 
a  reflex  spasm  of  the  muscles  situated  near  tbe  painful 
part.  This  is  especially  notable  in  severe  cases  of  tri- 
geminal neuralgia,  and  constitutes  the  condition  known 
as  tic  douloureux. 

Diagnosis. — Whenever  possible,  it  is  necessary  to 
distinguish  a  primary  neuralgia  from  one  of  secondary 
origin.  Endeavour  must  therefore  be  made  to  exclude 
the  probability  of  inflammation,  pressure,  injury,  or 
degeneration  as  causes. 

A  line  cannot  always  be  drawn  sharply  between 
neuralgia  and  neuritis,  but  in  well-defined  cases  the 
intermittence  of  the  pain  and  the  absence  of  anaesthesia, 
of  muscular  wasting,  and  of  any  changes  in  the  electrical 
reactions  of  the  muscles  are  indicative  of  neuralgia. 

The  lightning  pains  that  occur  in  the  coarse  of 
tabes  are  apt  to  be  diagnosed  as  simple  neuralgia 
before  other  signs  become  manifest.  Gummata  and 
other  tumours  must  also  be  considered  as  possible  sources 
of  irritation. 

Prognosis. — Slight  attacks  of  neuralgia,  such  as 
are  commonly  complained  of  by  people  who  are  feeling 
"  run  down,"  usually  disappear  when  the  general  health 
improves. 

Severe  and  persistent  pain  is,  however,  often  far 
more  difficult  to  cure,  especially  when  it  sets-in  in  the 
course  of  the  trigeminal  nerve,  and  in  some  cases  of 
trigeminal  neuralgia  no  treatment  short  of  removing 
the  Gasserian  ganglion  may  suffice. 

No  hard-and-fast  rules  can  be  given,  for  the  likeli- 
hood of  recovery  in  every  case  can  only  be  gauged 
after  the  effects  of  treatment  have  been  ascertained. 

Treatment. — The  objects  aimed  at  are — (1)  im- 
provement of  general  health,  (2)  removal  of  poisons  such 
as  those  of  gout  or  lead,  (3)  removal  of  sources  of  irrita- 
tion of  the  nerve-endings,  (4)  administration  of  such 
drugs  as  are  known  to  influence  the  pain,  (5)  injection 
of  substances  into  the  nerve  tissues,  or  destruction  of 
the  nerve  by  surgical  means. 
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exclude  the  presence  of  organic  disease  of  the  cord  or 
meninges,  of  tumours  in  the  thorax,  and  of  toxaemias 
of  some  constitutional  condition  such  as  renal  disease. 

Intercostal  Neuralgia 

Neuralgia  of  the  intercostal  nerves  is  frequently  met 
with.  The  pain  which  follows  the  course  of  the  inter- 
costal nerves  is  apt  to  be  more  continuous  than  in  many 
other  varieties,  but  is  subject  to  acute  exacerbations. 

Tender  points  are  generally  present  (1)  close  to  the 
vertebral  column  where  the  posterior  branches  come  to 
the  surface,  (2)  in  the  line  of  the  axilla  corresponding 
to  the  area  supplied  by  the  lateral  branches,  and  (3) 
where  the  anterior  cutaneous  nerves  pierce  the  muscles 
to  reach  the  surface  of  the  chest. 

Intercostal  neuralgia  often  precedes  the  appearance 
of  herpes,  but  in  these  cases  it  is  scarcely  correct  to 
speak  of  the  condition  as  neuralgia,  since  it  has  been 
shown  that  the  herpes  is  accompanied  by  hemorrhagic 
and  inflammatory  changes  in  the  posterior  root  ganglion. 
The  intercostal  pains  may  persist  for  a  long  time  after 
the  herpetic  eruption  has  subsided. 

In  making  a  diagnosis  the  principal  conditions 
from  which  intercostal  neuralgia  must  be  distinguished 
are  (1)  pains  from  irritation  or  degeneration  of  nerve 
roots,  as  may  occur  in  tabes  or  tumours  of  the  cord ; 
(2)  referred  pains  from  visceral  disease ;  (3)  myalgia,  in 
which  the  pain  originates  in  the  muscles ;  (4)  pains  from 
chronic  pleurisy. 

HEADACHE 

To  ensure  any  success  in  diagnosing  and  treating 
headaches  it  is  necessary  to  take  a  wide  view  of  their 
causation,  and  not  to  attribute  them  all  to  some  one 
special  fault,  such  as  an  error  of  refraction  or  an  un- 
suitable diet. 

It  is  when  headache  is  the  main  or  only  complaint 
that  difficulty  is  most  likely  to  arise,  for  when  it  is  accom 
panied  by  other  definite  symptoms  it  is  not  generally 
difficult  to  assign  to  it  its  proper  place  in  the  disease. 
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useful  are  salicylates,  bromides,  caffeine,  and  cannabis 
indica. 

Where  there  is  persistent  high  arterial  tension,  vaso- 
dilators, such  as  nitro-glycerin  and  trinitrin,  are  some- 
times given.  They  have  only  a  transitory  effect,  as  a 
rule,  and  more  general  methods  to  relieve  the  pressure 
should  be  employed. 

Excess  of  food,  by  disturbing  the  chemical  processes 
of  digestion,  can  undoubtedly  cause  headaches.  In  the 
proteid  diets  it  is  probably  the  purins  that  are  harmful, 
but  it  has  been  shown  by  Hare  that  headaches  of  a 
similar  nature  can  also  arise  from  taking  too  much 
carbohydrate  food. 

MIGRAINE  (HEMICRANIA) 

Migraine  is  a  paroxysmal  neurosis  characterized 
by  headache  and  sickness,  which  are  often  preceded 
by  visual  symptoms. 

Etiology. — More  women  suffer  than  men,  and  there 
is  a  strong  tendency  for  the  disease  to  run  in  families. 
Occasionally  other  neuroses,  such  as  hysteria  and  epi- 
lepsy, are  prominent  in  the  relatives  of  patients,  but  in 
a  large  number  of  instances  the  patient  and  his  family 
are  quite  free  from  any  other  special  form  of  nervous 
weakness. 

In  epileptics  the  fits  sometimes  alternate  with  attacks 
of  migraine,  and  it  is  generally  supposed  that  the  patho- 
logy of  migraine  is  analogous  to  that  of  epilepsy,  inas- 
much as  both  appear  to  depend  upon  a  disturbance  of 
the  cells  of  the  cerebral  cortex ;  but  while  it  is  reasonable 
to  assume  that  the  greater  explosions  of  epilepsy  would 
sometimes  include  the  lesser  of  migraine,  clinically  there 
is,  at  any  rate,  a  very  wide  interval  between  the  average 
patient  with  migraine  and  the  sufferer  from  epilepsy, 
and  patients  who  arc  subject  to  typical  attacks  of 
migraine  fortunately  show  no  special  tendency  to  become 
epileptics,  though  it  is  undoubtedly  easy  enough  to  find 
plenty  of  instances  where  both  have  occurred  and, 
perhaps,  alternated  in  the  same  person. 
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Symptoms. — The  symptoms  may  be  conveniently 
divided  into  three  groups  : 

1.  Ocular. 

2.  Headache. 

3.  Sickness. 

1.  Ocular  symptoms. — In  the  majority  of  cases  the 
eye  symptoms  are  the  first  to  occur,  but  occasionally 
they  are  preceded  by  sensations  which  pass  up  a  limb, 
like,  but  of  longer  duration  than,  the  aura  of  epilepsy, 
and  are  often  accompanied  by  feelings  of  giddiness.  The 
visual  symptoms  take  various  forms,  of  which  the  chief 
are  flashes  of  light  in  front  of  the  eyes,  scotomata, 
coloured  spectra,  hemianopia,  and  transient  general 
dimness  of  vision. 

Flashes  of  bright  light  may  start  the  attack  and 
then  spread  out  gradually  into  coloured  spectra  of  zig- 
zag shape. 

The  scotoma  is  usually  nearly  in  the  middle  of  the 
field  of  vision,  and  shows  itself  to  the  patient  by  the 
existence  of  a  black  patch  in  whatever  he  looks  at, 
the  edges  of  the  patch  being  zig-zagged,  from  which 
the  condition  has  received  the  names  of  "  fortification 
spectra  "  and  "  teichopsia."  The  coloured  spectra  may 
show  themselves  as  zig-zag  ribands  of  different  colours. 

Hemianopia  is  of  the  simple  or  homonymous  variety, 
i.e.  there  is  a  corresponding  loss  of  half- vision  in  each 
eye,  so  that  the  sight  is  lost  towards  the  right  or  the 
left,  as  the  case  may  be.  This  often  comes  on  very 
quickly,  and  the  patient  finds  he  is  only  able  to  see  one 
half  of  the  objects  he  looks  at.  At  other  times  there 
is  a  general  dimness  of  vision,  and  complete  blindness 
for  a  time  has  occasionally  been  observed. 

2.  Headache.  —  Following  on  the  eye  symptoms 
comes  the  headache.  This  often  begins  at  one  spot 
in  the  region  of  the  right  or  left  temple,  and  thence 
spreads  over  one  half  (hemicrania)  or  the  whole  of  the 
head.  At  other  times  the  painful  spot  on  the  one  side 
is  followed  by  a  pain  over  the  corresponding  area  of 
the  other  side  before  the  headache  becomes  general. 
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patients  usually  feel  the  symptoms  on  first  awaking, 
the  medicine  should  be  taken  the  last  thing  at  night. 
In  other  cases  it  may  be  given  twice  or  three  times  a 
day  for  a  time,  and  then  gradually  reduced. 

Very  little  can  be  done  to  cut  short  an  attack  beyond 
resting  and  applying  cold  to  the  head. 

Such  drugs  as  phenacetin,  antipyrin,  and  caffeine, 
if  taken  at  the  very  beginning,  sometimes  afford  relief ; 
but  once  the  symptoms  have  gained  a  fair  hold,  drugs 
seem  to  have  little  effect — probably  the  stomach  is  not 
in  a  suitable  condition  to  absorb  them. 

The  methods  of  treating  migraine  may  be  summed 
up  as  follows  : — 

During  attacks. 

1.  Rest  in  a  darkened  room. 

2.  Cold  to  head. 

3.  Phenacetin  Dg  6  (gr.  x),  aspirin  Dg  6  (gr.  x), 

antipyrin  Dg  6  (gr.  x),  or  antifebrin  Dg  2 
(gr.  iii). 

Between  attacks. 

1.  Avoidance  of  undue  fatigue  and  excitement. 

2.  Correction    of   errors   of   refraction   or   any 

other  source  of  peripheral  irritation. 

3.  Regulation    of   diet.     Digestible   food,    with 

restriction  of  meat. 
•1.  Prescription  :  e.g.  potassii  bromidi  Dg  6-10 
(gr.  x-xv),  sodii  salicylatis  Dg  6-10  (gr. 
x-xv),  spiritus  chloroformi  Dl  12  (Il|xx), 
aquam  ad  Ml  30  (gi) — taken  three  times  a 
day,  or  a  larger  dose  every  night. 

Ophthalmoplegic  Migraine 

This  is  a  somewhat  uncommon  condition,  in  which 
the  periodic  headaches  are  accompanied  by  temporary 
paralysis  of  the  third  nerve  with  its  attendant  symptoms 
of  ptosis,  strabismus,  and  fixed  dilated  pupil. 
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these  the  bromides,  in  15-  to  20-grain  doses  twice  or 
three  times  a  day,  are  probably  the  most  efficacious. 
Rheumatic  and  gouty  cases  may  derive  benefit  from 
salicylates  and  iodides,  which  may  be  given  in  com- 
bination with  the  bromides.  When  the  symptoms 
are  due  to  disease  of  the  middle  ear,  small  doses  of 
pilocarpine  nitrate  (y^y  to  -fo  gr.)  may  be  beneficial. 
Quinine  sulphate  is  a  drug  that  was  recommended  by 
Charcot,  who  considered  it  necessary  to  give  it  in  large 
doses,  but  many  authors  believe  small  doses  to  be  equally 
efficacious.  Counter-irritation  in  the  shape  of  a  blister 
over  the  mastoid  is  sometimes  useful.  If  these  measures 
bring  no  definite  relief,  it  may  be  well  to  put  the 
patient  to  bed  for  a  week  or  two,  for  complete  rest  is 
often  a  most  useful  therapeutic  measure.  If  the  arterial 
tension  is  too  high,  purgatives  and  careful  dieting  are 
frequently  beneficial.  If  all  else  fails  and  the  attacks 
continue  to  be  unbearable,  the  question  of  obliterating 
the  semicircular  canals  may  be  entertained. 

Treatment  of  vertigo  from  other  causes. — All  forms  of 
vertigo  are  generally  relieved  to  some  extent  by  taking 
bromides,  and  any  further  course  of  treatment  must 
depend  upon  the  cause,  whether  it  be  heart,  stomach, 
arterial  degeneration,  cerebral  tumour,  or  ocular  palsy. 
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causes  the  neurosis  is  uncertain,  but  probably,  at  any 
rate  in  some  cases,  it  is  the  result  of  a  toxaemia.  Symp- 
toms of  a  similar  nature  to  those  described  above  may 
be  found  associated  with  syringomyelia,  and  they  are  also 
especially  prevalent  during  the  early  stages  of  some 
cases  of  rheumatoid  arthritis. 

Vaso-motor  affections  of  the  kidney  resulting  in 
paroxysmal  hemoglobinuria  are  sometimes  associated 
with  Raynaud's  disease,  and  also  closely  allied  to  it 
clinically  are  the  ordinary  chilblains  of  winter  weather. 

Friction  and  electricity  are  the  most  useful  forms  of 
treatment,  and  in  the  case  of  the  latter  the  constant 
current,  applied  daily,  is  the  most  efficacious  method  of 
administering  it.  The  hand  and  the  positive  pole  should 
be  placed  in  a  bowl  of  warm  salt  and  water,  and  the  nega- 
tive pole  should  be  applied  to  the  upper  part  of  the  limb. 

Drugs  are  of  little  direct  value,  but  those  that  have 
a  general  tonic  action  may  be  given,  and  beneficial 
results  are  sometimes  obtained  from  nitro-glycerin, 
sodium  nitrite,  and  other  vaso-dilators. 

The  symptoms  occur  in  paroxysms  and  are  always 
worse  in  cold  weather ;  hence  care  should  be  taken  to 
wear  warm  gloves  and  socks. 

Angioneurotic  (Edema 

(Edema  occurs  in  the  skin  and  sometimes  in  the 
mucous  membranes  of  different  areas  of  the  body.  At 
one  time  the  face  may  be  the  seat  of  the  swelling,  and 
at  another  the  limbs  or  the  trunk.  The  oedema  lasts 
a  variable  time  and  then  disappears.  It  gives  rise 
to  some  discomfort  and  irritation,  and  if  present  in  the 
mouth  and  pharynx  may  make  swallowing  uncomfort- 
able ;  oedema  of  the  glottis  may  occur  and  give  rise  to 
symptoms  that  are  dangerous. to  life. 

Closely  allied  to  angioneurotic  oedema  clinically  are 
tho  urticarias  which  sometimes  follow  the  ingestion  of 
shell-fish,  pork,  and  some  other  foods. 

The  history  of  the  varying  amount  of  the  swelling 
generally  helps  in  distinguishing  its  nature,  but  the  urine 
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on  in  the  night.  The  patient  goes  to  bed  and  falls  asleep, 
but  after  a  time  wakes  up  with  tingling  and  numbness, 
which  may  be  sufficiently  severe  to  prevent  any  more 
sleep  being  obtained.  On  getting  up  and  using  the 
limbs  the  sensations  usually  pass  off,  but  they  are  very 
apt  to  recur  during  the  day  if  the  patient  rests  for  any 
length  of  time,  especially  if  near  a  fire  so  that  the  limbs 
become  hot. 

The  symptoms  are  more  commonly  found  in  women 
than  in  men,  and  especially  in  those  who  are  engaged 
a  good  deal  in  washing.  The  use  of  alcohol  also  seems 
to  favour  their  onset. 

The  women  sufferers  are  often  overworked  and 
generally  debilitated,  and  some  of  them  are  at  the 
menopause  period  of  life. 

Tingling,  numbness,  and  "crawling  sensations," 
accompanied  in  some  instances  by  some  anaesthesia, 
are  frequently  met  with  over  the  area  of  the  thigh, 
which  derives  its  cutaneous  nerve  supply  from  the  ex- 
ternal cutaneous  nerve,  and  to  this  condition  the  term 
meralgia  paresthetica  has  been  applied.  In  the  majority 
of  cases  no  lesion  of  the  nerve  can  be  found,  and 
we  have  to  fall  back  on  a  vaso-motor  neurosis  as 
the  cause. 

Diagnosis. — Before  concluding  that  the  symptoms 
of  acroparaesthesia  are  due  to  a  functional  disturbance, 
care  must  be  taken  to  exclude  the  presence  of  peri- 
pheral neuritis,  locomotor  ataxy,  or  other  organic  con- 
ditions with  which  symptoms  of  a  similar  nature  may 
be  associated. 

The  prognosis  of  these  cases  is,  on  the  whole, 
good  if  the  patient  can  be  placed  amidst  favourable 
surroundings,  but  recovery  is  generally  slow  and  the 
relapses  are  frequent. 

Treatment. — Iron,  nux  vomica,  and  other  tonics 
are  helpful,  with  a  view  to  restoring  the  health,  but  a 
thorough  change  is  best  of  all  if  it  can  be  procured. 

Electricity  and  massage  are  both  useful. 

It  is  difficult  to  prescribe  anything  which  will  be 
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certain  to  relieve  the  symptoms  at  the  time,  but  the 
bromides  seem  to  afford  as  much  relief  as  any  drug. 
If  sleep  be  much  interfered  with,  other  hypnotics  may 
be  required. 

Vaso-motor  Neuroses  of  General  Distribution 

These  neuroses  have  already  been  alluded  to  in  the 
chapter  on  the  Autonomic  System  (p.  46).  They  in- 
clude such  vaso-motor  symptoms  as  flushing,  shivering, 
palpitation,  and  dyspnoea,  many  of  which  are  asso- 
ciated with  neurasthenia  and  with  the  period  of  the 
menopause. 

The  bromides,  nux  vomica,  strychnine,  and  the  vaso- 
dilators are  among  the  drugs  that  are  likely  to  give 
relief. 


CHAPTER  LVI 

EXOPHTHALMIC   GOITRE   (GRAVES'S  DISEASE, 

BASEDOW'S   DISEASE) 

Etiology. — Exophthalniic  goitre  is  far  more  commonly 
seen  in  women  than  in  men.  In  the  majority  of  the  cases 
the  symptoms  first  appear  between  the  ages  of  15  and 
40,  and  it  is  rare  to  find  the  disease  arising  in  elderly 
people. 

In  some  instances  nothing  that  seems  to  have 
definitely  led  up  to  the  origin  of  the  disease  can  be 
traced,  but  in  a  considerable  proportion  of  the  cases 
fright,  shock,  and  long-continued  emotional  strain  of  the 
nervous  .system  appear  to  bear  a  decided  relation  to  the 
onset  of  the  symptoms.  Auto-intoxication  from  the 
alimentary  canal  or  other  sources  also  appears  to  be  a 
cause. 

Pathology. — The  view  that  meets  with  most  favour 
at  the  present  day  is  that  which  attributes  the  symptoms 
to  hypersecretion  or  some  other  modification  of  the 
functions  of  the  thyroid,  and  possibly  also  the  para- 
thyroid glands.  The  influence  which  the  secretion  of  the 
thyroid  gland  normally  exerts  on  the  general  metabolism 
of  the  body  can  be  fully  appreciated  from  the  ill  effects 
which  arise  on  its  removal ;  and  if  disappearance  of  the 
gland  can  produce  such  far-reaching  results,  it  is  not 
difficult  to  understand  how  modifications  in  the  com- 
position or  amount  of  the  secretion  can  produce  peculiar 
effects  of  another  nature.  This  view  receives  support 
from  the  frequency  with  which  changes  in  the  thyroid 
gland  are  found  in  exophthalmic  goitre,  and  it  is  also 
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unnoticeable,  while  in  others  the  gland  is  symmetrically 
or  asymmetrically  enlarged  to  a  great  size.  The  vascu- 
larity of  the  enlarged  gland  is  usually  increased,  the 
pulsation  of  the  larger  arteries  running  into  it  can  be 
seen  and  felt,  and  not  infrequently  a  thrill  and  a  murmur 
over  the  tumour  can  also  be  'detected.  Pressure  of  the 
gland  on  the  trachea  may  cause  dyspnoea. 

TaehyeariUa. — Rapidity  of  the  pulse-rate  is  a  char- 
acteristic symptom ;  from  100  to  120  beats  per  minute 
are  commonly  met  with,  and  frequently  the  number  is 
very  much  higher. 

Pulsation  of  the  heart  is  generally  more  obvious 
than  usual,  not  infrequently  there  is  some  dilatation, 
and  a  systolic  murmur  can  often  be  heard  at  the  apex. 
In  long-standing  cases  there  may  be  hypertrophy,  and 
eventually  signs  of  cardiac  degeneration  may  be  found. 

Tracings  by  means  of  the  electro-cardiograph  show 
that  the  rapidity  of  the  heart  is  due  to  an  exaggeration 
of  the  physiological  beat,  and  is  produced  at  the  expense 
of  the  diastole. 

The  blood-pressure  in  a  typical  uncomplicated  case 
is  low  owing  to  dilatation  of  the  peripheral  vessels,  the 
latter  being  one  of  the  most  frequent  features  of  the 
disease,  as  evinced  by  the  patients  generally  having  a 
moist  and  flushed  skin. 

The  interesting  observation  has  been  made  that  after 
the  thyroid  gland  has  been  operated  upon  in  Graves's 
disease  the  blood-pressure  is  very  apt  to  rise.  The 
systolic  pressure  may  even  be  doubled,  thus  throwing 
a  great  strain  on  the  heart,  and  so  in  some  cases  pos- 
sibly accounting  for  sudden  deaths  that  have  occurred 
(Strickland  Goodall). 

Exophthalmos. — This  is  not  an  invariable  symptom. 
When  it  is  present  the  prominence  of  the  eyeballs  gives 
the  striking  appearance  of  fright  to  the  face.  Protrusion 
of  one  eye  before  the  other  sometimes  occurs. 

The  cause  of  the  exophthalmos  has  been  much 
debated.  It  has  been  attributed  to  various  conditions, 
e.g.  increased  vascularity,  increase  of  fatty  tissue  at  the 


CHAPTER    LVII 
TETANUS  (TRISMUS,  LOCKJAW) ;   HYDROPHOBIA 

TETANUS 

Etiology* — Tetanus  is  an  acute  infective  disease  resulting 
from  the  entrance  into  the  body  of  the  tetanus  bacillus. 

The  tetanus  bacillus,  first  described  by  Nicolaier.  is 
of  a  drumstick  shape  and  flourishes  chiefly  in  the  soil, 
and  from  this  it  is  in  most  cases  introduced  into  the 
body  through  punctured  or  lacerated  wounds.  Infants 
are  liable  to  be  infected  through  the  umbilical  wound 
(tetanus  neonatorum),  and  parturient  women  through 
the  placental  surface  (puerperal  tetanus). 

Pathology. — The  tetanus  bacilli  remain  in "  the 
neighbourhood  of  the  wound,  and  cause  symptoms  by 
diffusion  of  the  toxins  to  which  they  give  rise.  These 
toxins  have  a  special  affinity  for  nervous  tissue,  by 
which  they  appear  to  be  "  fixed  "  after  the  manner  of 
certain  stains. 

After  death,  minute  haemorrhages  can  be  seen  in 
different  parts  of  the  central  nervous  system,  which 
throughout  is  found  to  be  intensely  congested. 

Definite  changes  can  often  be  distinguished  in  the 
cell  bodies  of  the  brain  and  cord,  the  most  characteristic 
of  which  are  swelling  of  the  cell  bodies  and  modifica- 
tions of  the  staining  properties  of  the  chromatophile 
granules.* 

Symptoms. — After  the  patient  has  become  in- 
fected there  is  a  period  varying  in  duration  from  two  to 

*  Alexander  G.  It.  Foulerton  and  Campbell  Thomson,  Trans.  Roy. 
Med.  Chir.  Soc,  lxxxiii. 
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flaccidity  of  the  muscles  in  the  intervals  between  the 
spasms,  and  trismus  is  absent.  Moreover,  the  onset 
is  likely  to  be  far  more  sudden. 

In  tetany  the  distribution  and  characters  of  the 
contractions  in  the  hands  and  feet  usually  obviate  any 
possibility  of  confusion,  even  when  the  spasms  invade 
the  muscles  of  the  trunk. 

Prognosis*  —  A  patient  who  is  suffering  from 
tetanus  is  always  in  a  dangerous  condition,  and  the 
mortality  is  said  to  be  more  than  80  per  cent. 

The  longer  the  incubation  period  the  better  is  the 
outlook  ;  and  when  the  spasms  have  set  in,  the  intensity 
of  the  infection  and  the  gravity  of  the  case  can  be  to 
some  extent  gauged  by  the  strength  and  frequency  with 
which  the  convulsions  occur. 

Treatment. — The  site  at  which  infection  has  taken 
place  should  be  cleansed  and  disinfected.  This  may 
influence  the  course  of  the  disease,  but,  as  already  stated, 
the  symptoms  appear  to  be  due  to  the  diffusion  of  toxins, 
and  therefore  they,  unfortunately,  do  not  necessarily 
subside  with  the  removal  of  the  bacilli. 

Treatment  bf  antitoxin  gives  the  best  chance  of 
recovery,  and  should  be  carried  out  whenever  practicable. 
The  earlier  treatment  is  commenced  the  greater  are  the 
chances  of  success,  and  whenever  there  is  any  reason 
to  suspect  the  presence  of  tetanus  infection,  the  anti- 
toxin should  be  given  as  a  prophylactic  measure,  with 
a  view  of  neutralizing  the  virulence  of  the  toxin  before 
fixation  in  the  nerve  tissues  has  taken  place.  As  a 
prophylactic  measure  the  dose  should  be  from  1,000  to 
1,500  units  of  antitoxin.  For  curative  purposes  the 
doses  are  much  larger — 10,000  to  20,000  units  or 
more  according  to  the  severity  of  the  symptoms. 
The  antitoxin  is  best  given  by  subcutaneous  or 
intramuscular  injection ;  there  is  no  evidence  to 
show  that  intrathecal  or  intravenous  administration 
has  any  advantage. 

The  patient  should  be  isolated  in  a  darkened  room, 
and  should  as   far   as  possible  be  protected   from  all 
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and  are  brought  on  by  the  slightest  stimulation,  such 
as  a  sudden  noise,  or  a  draught  of  air  impinging  on  the 
body ;  when  the  muscles  of  respiration  are  implicated 
there  occur  intense  and  painful  attacks  of  dyspnoea, 
which  then  become  a  prominent  feature  of  the  case. 

The  temperature  is  raised,  and  wandering  of  the 
mind  with  hallucinations  and  delusions  is  frequently 
present. 

Death  occurs  from  exhaustion  brought  about  by  the 
spasms,  and  it  may  be  preceded  by  a  paralysis  begin- 
ning in  the  lower  limbs,  similar  to  that  which  occurs  in 
animals. 

Diagnosis. — The  main  differences  between  the 
symptoms  of  hydrophobia  and  tetanus  have  already  been 
mentioned  (p.  543). 

The  convulsions  arising  from  poisoning  by  strychnine 
are  not  concentrated  in  the  muscles  concerned  in  swallow- 
ing, as  they  are  in  hydrophobia.  Tetany  can  scarcely  give 
rise  to  any  serious  difficulty,  but  hysteria  has  occasionally 
been  known  to  simulate  the  symptoms  of  hydrophobia. 

Prognosis. — The  danger  of  a  hydrophobia  occurring 
after  the  bite  of  an  animal  suffering  from  rabies  is  greater 
when  the  patient  is  bitten  on  unprotected  parts  of  the 
body,  such  as  the  face  and  hands,  than  when  the  animal's 
teeth  have  passed  through  the  clothes,  the  latter  acting 
as  a  barrier  to  the  entrance  of  the  poison.  About  15  per 
cent,  of  the  patients  bitten  by  dogs  suffering  from 
rabies  eventually  develop  symptoms  of  hydrophobia. 

Treatment.  -  A  recent,  bite  should  be  freely  cau- 
terized as  soon  as  possible,  and,  if  hoik*  of  the  usual 
methods  are  at  hand,  rough-and-ready  means,  such  as  the 
application  of  some  heated  instrument  to  the  wound, 
can  usually  be  devised.  Diffusion  of  the  poison  may 
be  also  retarded  by  applying  a  ligature  tightly  round  the 
limb  and  encouraging  free  bleeding. 

Once  the  poison  has  been  absorbed,  the  only  method 
of  treatment  by  which  it  can  be  hoped  to  stave  off  the 
disease  is  that  of  inoculation  with  the  attenuated  virus 
as  devised  bv  Pasteur.     The  length  of  the  incubation 
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period  makes  it  possible  to  render  the  patient  immune 
by  the  inoculation  of  attenuated  virus  of  gradually  in- 
creasing strength,  which  is  prepared  from  the  spinal 
cords  of  rabbits  that  have  been  infected  with  the  disease. 
By  this  means  the  mortality,  which  in  untreated  cases 
is  very  high,  has  been  greatly  reduced,  and,  provided 
the  case  is  taken  in  time  and  treated  thoroughly,  there 
is  every  chance  of  the  toxin  being  neutralized  before  it 
has  had  time  to  cause  any  symptoms. 
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motor,  56 
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Arterial  supply  of  brain,  387 
Arteries,  cerebral.  387 
Arthropathies,  247.  295 
Ascending     frontal     convolu- 
tion, 58 
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Associated  movements  in  hemi- 
plegia. 399 
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A«tasia-abasia.  486 
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treatment  of.  238 
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Athetosi*.        after       cerebral 
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Atrophy    (fee    Trophic    symp- 
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Auditory  centre.  412 
and  visual  centres,  com- 
munication between.  415 

-  nerve,  anatomy  of.  108 
— lesions  of.  109 

-  rer.-ptivo  centre.  414 
A  urn  in  epilepsy,  436 

duration  of,  437 

motor.  437 

psychical,  437 


Aur»  in  epilepsy,  sensory,  436 

Aural  vertigo,  527 

Automatism,  postepileptic,  438 

Autonomic   system,    attections 
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treatment  of,  53 

_  anatomy  of,  46 

divisions  of,  46 

functions  of,  48 
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Axial  neuritis,  84 

Axons,  1,  2 
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Babinski.  on  hysteria,  483 
Babinski  s  sign,  29 
Basedow'*}  disease  (see  Exoph- 
thalmic goitre) 
Bell's  palsy,  99 
Binet-Simon  tests  for  degrees 

of  mental  deficiency,  71 
Bladder   crises  in   tabes    dor- 

salis,  300 
Brachial  plexus,  anatomy  of, 
115 
—  distribution  of  roots 
of,  115 

neuralgia  of,  517 

paralyses  of,  117 
Brain,  arterial  supply  of,  387 
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413,  418  .      .       * 
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Bulb,  vascular  lesions  of.   188 
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ritic neuritis,  158 
—  paralyses,   186 
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upper  neurone  type, 
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Bulbocavernous  reflex,  27 
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Caisson  disease.  206 
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Chorea,  pathology  of,  461 

post-hemiplegic,  399 

prognosis  of,  464 

rheumatic,  460 

saltatory.  491 

senile,  466 

symptoms  of,  461 

treatment  of,  464 

Ghromatolysis,  2 
Chvostek's  sign,  450 
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Claudication,  intermittent,  185 
Claustrophobia,  498 
Claw-hand,  132 
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atrophy,  220 
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spurious,  38 
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Colour  vision  in  hysteria.  493 
Coloured  spectra,  524 
Coma  from  alcohol,  392 
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sub- 


from  haemorrhage,  cere- 
bral, 392 

— into  pons,  400 

from  opium.  392 

from  uraemia.  392 

Combined    degeneration, 
acute,  207 
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Compulsion  neuroses,  498 
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Congenital  ptosis,  88 

Conjugate  deviation  in  cere- 
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395 

in  epilepsy,  438 

Conjunctival  reflex,  28 

Conscious  mind.  479,  480 

Contractures  and  rigidity,  39 

hysterical.  489 

Conversion  hysteria,  484 

Convolution,  precentral,  58 

third  frontal,  58 

uncinate,  60 

Convulsions.  428 

a    predisponent    to    epi- 
lepsy, 432 

diagnosis  of,  440 

in  adults.  429 

in  cerebellar  disease.  371 

in  cerebral  disease.  441 

in  childhood.  428 

in  epilepsy.  433 

Jacksonian.  357 

in  hysteria,  442.  490 


Convulsions  in  infantile  hemi- 
plegia, 334 
Coordination,  centres  of.  55 
Coprolalia,  468 
Cord  (see  Spinal  cord) 
Corpora   quadrigemina,    tum- 
ours of,  366 
Corpus  callosum,  tumours  of. 

366 
Cortex,   cerebral,  sensory   ac- 
tivity of,  23 
division  of,  into  func- 
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in     tabes     dor- 

Balis.  302 

in    tuberculous 

meningitis,  314 
Cremasteric  reflex,  28 
Crises  in  tabes  dorsalis,  299 
Crossed     amblyopia     in     hys- 
teria, 493 

paralysis  from  cerebellar 

tumours,  372 

from  tumour  of  crus 

cerebri.  360,  361 
in    pontine    haemor- 
rhage, 400 
—  -  hemianaesthesia,  361 

plantar  reflex.  31 

-     pyramidal  tracts.  6 
Crus  cerebri,  tumours  of,  360 
Cystic    degenerations,    pituit- 
ary, 352 
Cysts,     intracranial.  352 


D 


Decompression  in  intracranial 
tumours.  374,  385 

Deep  reflexes,  26,  31 

Degeneration,   reaction  of,  43 

Deiters,  nucleus  of,  63 

Deltoid  paralysis.  122 

Dementia  paralytica  (fee 
General  paralysis  of  in- 
sane) 

Dendrons,  i 

Dermographism  in  hysteria. 
496 


u 
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Facial  hemiatrophy,  96 
pathology  of,  98 
symptoms  of,  96 
treatment  of.  98 

nerve,  anatomy  of,  98 

paralysis,   peripheral,    99 

diagnosis  of,  102 
etiology  of,  99 
late  results   of, 
105 

prognosis  of,  104 

symptoms  of,  101 

treatment  of,  106 

spasm,  106 

Facio  -  scapulo  -  humeral  atro- 
phy, 168 
Family  periodic  paralysis,  473 

etiology  of,  473 

• prognosis  of,  474 

symptoms  of ,  473 

__  „      treatment  of,  474 

Fatigue  indications,  67 
Field  of  vision,  erroneous  pro- 
jection of,  91 

in  disseminated 

sclerosis,  214 
Fifth  nerve,  anatomy  of,  94 

lesions  of,  95 

trophic  8  y  m  p  - 

torn s  of.  95 

neuralgia  of.  516 

Flechsig'8  method  of  cortical 

localization.  55 
Flexor  response,  30 
Foot-drop,  145 
Foreconscious  mind,  480 
Fortification  spectra.  524 
Fourth    nerve,    anatomy    and 

lesione  of,  88 
Franz's   method   of   time  dis- 
crimination, 68 
"  Free    association,"    Freud's. 

507 
Frenkel's    exercises    in    tabes 

dorsalis,  310 
Friedreich's  disease.  239 

diagnosis  of,  241 

etiology  of,  239 

pathology  of,  239 

prognosis  of,  243 

symptoms  of,  239 

treatment  of.  244 

variations    of,    from 

type,  242 
Freud  on  psychoneurosca,  481. 

504 
Freud's  psycho-analysis,  507 
Frdhlich's  disease,  376 
Froin's  syndrome.  78,  257 
Frontal    lobes,    function*    of 
58 
tumours  of.  363 


Gait,  "high-stepping,"  145 

in  cerebellar  disease,  370 

in  hemiplegia,  398 

in  hysteria,  488 

-  in  paraiysis  agitans.  456 

spastic  250 

Ganglionic  neuromata.  162 
Gastric  crises,  300 
General   paralysis   of   insane, 

278 

diagnosis  of,  281 

etiology   of,  278 

juvenile,  279 

pathology  of,  279 

prognosis  of,  282 

spirochetes      in 

brain  in.  278 

symptoms  of,  280 

syphilitic    ante- 
cedents of.  278 

treatment  of,  282 

Genito-crural  nerve,  141 
Giantism,  377 
Glioma  of  brain,  352 

of  spinal  cord,  254 

Glossopharyngeal  nerve,  ana- 
tomy of,  109 

lesions  of,  110 

Gluteal  muscles,  action  of,  142 

nerve,  inferior,  142 

superior,  142 

reflex,  28 

Glycosuria     in     exophthalmic 

goitre,  539 
Goitre,  exophthalmic,  536 
Grand  mal  (see  Epilepsy) 
Graves's  disease.  536 
Gummata  of  brain,  351 
of  spinal  cord,  255,  273 


H 

Habit  spasms,  467 
Hematogenous     infection     of 

central     nervous     system. 

72 
Hsematomyelia,  252 
diagnosis  of,  253 

etiology  of,  252 

pathology  of,  253 

prognosis  of.  253 

symptoms  of.  252 

treatment  of,  253 

Haemorrhage  into  spinal  cord. 

252 

-  -  meningeal,  of  cord.  264 
Headache.  518 

causes  of.  519 

examination  in.  519 

treatment  of.  521 

—  (tee  aUo  Migraine) 
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Ilio-hypogastrio  nerve.  141 
Ilioinguinal  nerve,  141 
Impulses,    path    of,    in    cord, 

19 
Infantile  hemiplegia.  333 

diagnosis  of,  334 

symptoms  of.  334 
treatment  of.  335 


paralysis,  189 


Infection  of  central  nervous 
a  y  s  t  e  m,  hiematogenoue 
and  lymphogenous,  72 

Inferior  gluteal  nerve,  142 
oblique,  88 


-  rectus,  paralysis  of.  88 


Insular  sclerosis  (see  Dissemi- 
nated sclerosis) 

Intercostal  neuralgia.  518 

Intermittent  claudication.  185 

Internal  secretions,  and  neu 
roses.  481 

Interossei    muscles,    paralysis 
of,  131 

Interstitial   syphilis    (tec    Sy- 
philis, interstitial) 

Intracranial     tumours     (see 
Tumours,  intracranial) 

Ischssmic  paralysis,   136 


Jacksonian   epilepsy,  357 

Janet's  theory  of  hysteria, 
483 

Jaw-jerk,  31 

"  Jaw-winkers,"   88 

Jendrassik's  method  of  rein- 
forcing; knee-jerk,  32 

Joffroy's  sign,  539 

Jung's  word-as«*ociation  test*?. 
70.  508 


Kernig's  sign.  316 
Klumpke's  paralysis.   118 
Knee-jerk.  32 

in  sciatica.  147 

—    -  increase  of,  33 

loss  of.  32.  33 

in  complete  division 
of  the  cord.  35 

in      postdiphtheritic 

neuritis,  157 
return  of.  after  complete 
division     of    the    rord. 
35 
significance  of.  32 
sustained,  463 


Labyrinthine  vertigo,  527 
Landousy  -  Dejerine    atrophy. 

168 
Landry's  paralysis,  198 

diagnosis  of,  199 

■ etiology  of,  198 

pathology  of,  198 

prognosis  of.  200 


symptoms  of.  198 

treatment  of.  200 

variations  of.  199 


Korsakow's  psychosis.  154 


Laryngeal  crises,  300 

paralysis,  110 

in  hysteria,  487 

spasm,  112 

Laryngismus  stridulus,  112 

Latah,  468 

lateral  sclerosis   (see  Spastic 

paraplegia) 
amyotrophic,   234 

sinus,  thrombosis  of.  408 

Lateropulsion,  457 
Latissimu8  dorsi,  paralysis  of, 

127 

T^ead  neuritis.  155 

Leber's  disease.  84 

Lenticular  degeneration,  pro- 
gressive. 386 

T.enticulo-striate  arteries,  rup- 
ture of,  387,  388 

Leptomeningitis,  261.  312 

Tiipoma.   intracranial.  352 

of  spinal  cord.  255 

Little's  disease.  332 

Lobes,  occipital,  60 

prefrontal.  58 

superior      and      middle 

frontal.  58 

temporal,  60 

Lockjaw,   542 

Locomotor    ataxy    (see    Tabes 

dorsalis) 
Long     subscapular     nerve, 
paralysis  of,  127 

thoracic  nerve.  124 

Longitudinal  sinus,  throm- 
bosis of.  410 

Lower  limb,  paralyses  of,  140 

plexus  paralysis,  118 

Lumbar    plexus,    distribution 

of.  140 

-  puncture       i  n      cerebro- 

spinal fever.  323 

in   encephalitis  leth- 

argica.  346 
-  in      posterior     basic 
meningitis.  325 
in  tuberculous  men- 
ingitis, 319 
--         -  technique  of,  76 

-  -     -  value  of,  in  diagno- 

sis. 7 
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Myasthenia  gravis,  treatment 

of,  427 
Myatonia  congenita,  173 
Myelitis,    201 

acute  ascending,  203 

syphilitic.  273 

cervical,  203 

diagnosis  of,  204 

—  disseminated  acute,  204 
etiology  of,  201 

pathology  of,  201 

-  -  prognosis  of,  205 

-  -  symptoms  of,  201 

-  —  transverse  dorsal,  201 
lumbar.  203 

—  -  treatment  of,  205 
Myelocele.  251 
Myoclonus.  471 

diagnosis  of,  471 

etiology  of,  471 

prognosis  of,  472 

symptoms  of,  471 

--  -  treatment  of,  472 
Myopathies,  165 

-  —  classification  of,  165 

-  -  diagnosis  of,  170 

-  -    Erb's    juvenile    form    of, 

169 
facio  -  scapulo  -  humeral 

typo  of,  168 
morbid  anatomy  of.   165 

-  -      prognosis  of,  172 

pseudohypertrophic,    166 

-  -  treatment  of.  172 
Myotonia  congenita,  472 

—  -  —      electrical      reactions 

in.  473 
etiology  of.  47?. 

-  -     —  pathology   of,  472 

-  --  prognosis  and  treat- 

ment of.  473 
.. symptoms  of,  472 


N 
in 


myasthenia 


Nasal     smile 

gravis.  424 
Nerve    cell,    achromatic    sub- 
stance of,  2 

chromatic  substance 

of,  1 

definition  of.  1 

---     of  Bell,  124 
-  -    roots,    posterior,   destina- 
tion  of   fibres 
of.   15 

— -  sensory       n  e  u  - 

rones  in,  14 
Nervous   system,  examination 
of     higher     functions     of. 
66 
Neuralgia.  513 

brachial.  517 

- —  diagnosis  of.  514 


Neuralgia,  etiology  of,  513 

intercostal,  518 

prognosis  of.  514 

symptoms  of,  513 

treatment  of,  514 

-  -  trigeminal,  516 

diagnosis  of,  516 

etiology  of.  516 

symptoms  of,   516 

treatment  of,  517 

Neurasthenia,  499 

diagnosis  of,  503 

etiology  of,  499 

rest  cure  and,  511 

signs  of,  500 

symptoms  of,  bodily,  500 

mental.  499 

traumatic.  502 

treatment  of  (see  Psycho- 

neuroses,  treatment  of) 
Neuritis,     alcoholic,    etiology 
of.  153 

pathology  of,  154 

symptoms    of,    men- 
tal. 153 

motor,  153 

sensory,  153 

arsenical,  etiology  of.  154 

symptoms  of,  154 

.  ascending,  148 

axial,  84 

lead,  etiology  of.  155 

symptoms  of,    155 

multiple,  150 

diagnosis  of.  159 

etiology  of,  150 

pathology  of.  151 

—  prognosis  of,  160 

- selective  poisons    in, 

150 
symptomatology    of. 

general.  151 

treatment  of.   160 

optic.  82 

in    cerebral    abscesr . 

348 
—  postdiphtheritic,      course 

and    prognosis    of. 

158 

pathology  of,   158 

.  symptoms  of.  157 

-  —  retrobular,  83 
Neuro-flbromata,  162 

intracranial.  352 
Neuromata.  162 

-  ganglionic.  162 
plexiform.  162 

-  prognosis  of,  163 
-  symptoms  of.  163 

treatment  of.   164 

Neurone  of  Waldeyer,  1 

theory.  3 

Neurones,  association.  5 

—  classification  of.  5 
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Osteoarthropathies    in    tabes 

dorsalis,  295 
Osteoma,  intracranial    352 

r 

Pachymeningitis,  cerebral.  312 

externa.  327 

hypertrophica,  £61 

—  of  cord,  261 
Pains,  referred,  21 
Palate  reflex.  28 
Palsiee  of  children,  cerebellar. 
335 

cerebral.  329 

Paralyses,  bulbar,  186 

in  hysteria,  485 

of  brachial  plexus.  117 

of  lower  limbs,  140 

of  sin prle  roots,  117 

of  upper  limb,  115 

(see  also  Palsies) 

Paralysis  agitans,  452 

etiology  of,  452 

pathology  of,  452 

prognosis  of.  458 

symptoms  of.  453 


treatment  of,  458 


asthenic  bulbar  (see   My- 
asthenia gravis) 
Brown-Sequard,  21 

—  crossed  (see  Crossed  para- 

lysis) 

diver's.  206 

family  periodic  473 

in  rheumatic  chorea.  462 

infantile    (see    Poliomye- 
litis, acute) 

ischceinic,  136 

Klumpke'e.  118 

Landry's.  198 

local,     following     super- 

ficial nerve  injuries.  148 

lower  plexus,   118 

of  anterior  crural  nerve. 

142 
of  calf  muscles.  145 

—  -  of  cranial  nerves  in  dis- 

s  e  m  i  n  a  t  e  d 
sclerosis,  214 
..  .  .  _  in     tabes     dor- 
salis. 302 

of  deltoid.  122 

of  external  rectus,  90 

of     facial      nerve      (.« e  c 

Facial   paralysis) 

of  inferior  oblique,  88 

rectUB.   88 

of  internal  rectus.  90 


of  interossei.  131 

of  laryngeal  muscles,  110 

of  lips,  114 

of  long  subscapular 

nerve,  127 


Paralysis    of     musculo-spiral 
nerve,  129 

—  of  obturator  nerve,  141 

of  ocular  muscles,  89 

. in  tabes.  302 

of  serratus  magnus.  124 

of  spinal  accessory  nerve. 

113 

of  sterno-mastoid,  113 

of  superior  oblique,  88 

rectus,  87 

of  third  nerve,  07 

• in  migraine,  526 

of  tongue,  114 

of  trapezius,  113 

postepileptic,  438 

progressive    bulbar,    221. 

225.  226 

pseudobulbar,  186 

pseudo-hypertrophic,  166 

Paramyoclonus.  471 
Paraplegia,  183 

ataxic,  237 

from  cortical  lesions.  185 

from  hysteria,  185 

—  from  spinal  oord  lesions. 

183 

during  war, 

40 

from   subcortical  lesions, 

184 
in  extension,  40 


in  flexion,  40 

—  senile,  185 

spastic,  228 

hereditary.  243 

Parasympathetic  system,  ana- 
tomy of,  46 
functions  of.  48 

—  -    — -  treatment    of    affec- 

tions of,  53 
Parasyphilis      (see      Syphilis. 

parenchymatous;    General 

paralysis  of  insane ;   Tabes 

dorsalis) 
Parenchymatous  syphilis  (*cc 

Syphilis,  parenchymatous) 
Parietal  lobe,  tumours  of.  363 
Parkinson's  disease  (nee  lr'ar- 
alysis  agitans) 

—  mask.  454 
Patellar  clonus.  38 
jerk.  32 

Paw  low's      investigation      of 
higher    functions   of    ner- 
vous system.  62 
Peetoralis  major,  action  and 

atrophy  of.  124 
Perforating  ulcer  in  tabes.  293 
Periodic  paralysis,  family.  473 
Peripheral  facial  paralysis 
(?cc  Facial  paralysis, 
peripheral) 
-    —  nerves,  lesions  of.  120 
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Rabies,  545 

Radial  nerve.  129 

Raynaud's  disease,  531 

Reaction  of  defeneration,  43 

times,  visual,  66 

in   p  a  r  a  1  y  s  is 

agitans,    67 

Recklinghausen's  (von)  dis- 
ease, 162 

Rectal  crises  in  tabes  dor- 
ealis,  300 

Referred  pains,  21  . 

in   acute   abdominal 

disease,  21 

Reflex,  bladder,  36 

conditional,  62 

crossed  plantar,  31 

laryngeal,  35 

mass,  36 

-  -  nervous  disorders,  148 
pharyngeal,  35 

plantar,   29 

.   . in  children.  29 

-—  psycho-galvanic,  70 

-  -   -  rectal,  36 
Reflexes,  deep,  26,  31 

mechanism  of,  25 

superficial,  27 

abdominal,  in  tum- 
ours of  frontal 
lobes,  363 

-  -  primitive  forms  of,  25 

tendon,  26,  31 
visceral,  35 
Reminiscences  in  epilepsy,  437 
Renal  crises,  300 
Respiratory     arrhythmia     of 

pulse,  50,  502 
Rest  treatment  in  exophthal- 
mic goitre,  541 

—  in      psychoneuroses. 

511 
Retrobulbar  neuritis,  83 
Retropulsion.  457 
Rheumatic  chorea.  460 
Rigidity  and  contractures,  39 

decerebrate,   40 

in  hemiplegia.  398 

-  -  in    hysteria.  489 

in   paralysis  agitans.   454 

prevention      and      treat- 
ment of,  41 
theories  of  cause  of.  39 
Romberg's  sign.  292 
Rubrospinal  tract.  7 
lesions  of.  10 


Sach's  disease,  336 
.    Sacral  plexus,  distribution  of. 

Bt.  Vitus's  dance  (nee  Chorea) 


Saltatory  chorea,  491 
Salvarsan  in  general  paraly- 
sis of  the  insane.  282 

in  tabes  dorsal  is,  307 

Sarcoma,  intracranial,  352 

of  spinal  cord.  254 

Scapular  reflex,  28 
Sciatic    nerve,    great,    course 
and    paralysis    of, 
143 

small.  142 

Sciatica,  146  • 

diagnosis  of,  147 

etiology  of,  146 

-  pathology  of,  146 

prognosis  of,  148 

symptoms  of,  146 

treatment  of,  147 

Scissors- legged  progression,  39, 

331 
Sclerosis,  amyotrophic  lateral, 

234 
combined,    and    syphilis, 

275 

disseminated,  210 

lateral.  228 

and  syphilis,  228,  234, 

275 
Secondary  deviation,  90 
Senile  chorea.  466 
---     paraplegia.  185 
Sensibility,   deep,  system  for. 
12 

epicritic,  12 

— loss  of,  13 

protopathic,  12 

low  of.  13 

Sensitization     of     tissues     in 

syphilis.  276 
Sensory   changes   in   tumours 
of  motor  cortex.  358 

-  -  impulses,  area  for,  60 

—  neurones    {.<cc    Neurones, 
sensory) 
Serous  meningitis,  325 
Serratus  magnus.  paralysis  of, 

124 
Scrum,  immunized,  in  general 
paralysis     of      in- 
sane. 283 

. in  tabes  dorsalis.  307 

Seven tli  nerve.  98 
Single-system  lesions  of  cord. 

180 
Sinus  thrombosis.  408 
cavernous.   408 

-  -  lateral.   408 

.  _.    -  longitudinal.  410 

Sixtli    nerve,  anatomy  of.  89 

paralysis  of,  89 

Skew   deviation  of  eyes.  371 
Smell  and  taste,  area  for.  60 

subjective  sensations   of. 

in  cerebral  tumours,  366 
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Smell,    subjective    sensations 

of,  in  epilepsy,  436 
Spasm,  hysterical,  489 

of  facial  muscles,  106 

of  laryngeal  muscles,  112 

Spasmus  nutans.  470 
Spastic  paraplegia,  228 

diagnosis  of,  230 

—  etiology  of.  228 

-  —     —  hereditary,  243 

«  pathology  of,  233 

primary,  228 

prognosis  of,  233 

-  secondary,   231 

- symptoms  of,  228 

syphilis  and,  228 

-  -     -  treatment  of,  233 
Speech,  area  for,  58 

auditory  centre  for,  60 

Broca's  convolution  and, 

418 
"  centres  M  for.  416 

—  in  disseminated  sclerosis, 

214 
in     Friedreich's     disease, 

240 
in    general    paralysis   of 

insane.  280 

motor  centre  for,  413 

tics  of,  468 
Spina  bifida,  251 

occulta.  251 

_..  treatment  of,  252 

-  -    -    -  varieties  of,  251 
Spinal    accessory    nerve,   ana- 
tomy of.  112 

paralysis  of,  113 

caries.  233 

cord  anaesthesia,  types  of, 

20 

....._.    .  classification   of  dis- 
eases of.  179 

haemorrhage  into,  252 

_  irregular  lesions  of. 

179.  182 
-        —  non -system     lesions 
of,  179,  182 

—  path  of  impulses  in, 

19 

-  ■ segmentary     sensory 

areas  of,  15 
sensory  neurones  in, 
15 

-  -        -  syphilis.  271,  274  {<*ce 

'also  General  para- 
lysis of  insano; 
Tabes  dorsalis) 

—      system     lesions     of. 

180 

-  tracts  of.  15 

—  —     -  ■   tumours  of,  254 

-  —  meningitis.  261 

diagnosis  of,  262 

forms  of,  261 


Spinal    meningitis,    prognosis 
of,  263 

■  symptoms  of,  261 

treatment  of.  263 

Spjiie,  caries  of,  233 
Spirochasta   pallida,  in   brain 
and    spinal     cord, 
267 

persistence     of,     as 

"  rests."  276 
Spironema  pallidium  (sco  Spi- 

rochaeta  pallida) 
"  Spontaneous  pains  "  in  tha- 
lamic lesions,  61 
Spotted    fever    (sco    Cerebro- 
spinal fever) 
Squint,  89 

Status  epilepticiLB,  439 
Stellwag's  sign,  539 
Stereoagnosis,  14,  288,  364 
Sterno-mastoid  paralysis,  113 
Strabismus,  89 

Structure  of  nervous  system,  1 
Subacute  combined  defenera- 
tion. 207 
-    -      -     diagnosis  of,  208 
-         pathology  of,  208 
prognosis  of,  209 

-  symptoms  of, 207 

-    -      -      -        treatment  of,  209 
Subconscious  mind,  480 
Suggestion,  506 
Superficial  anal  reflex,  27 

reflexes,  27 

Superior  gluteal  nerve,  142 
oblique,  paralysis  of,  88 

■  rectus,  paralysis  of,  87 
Supinator  jerk,  31 
Suppurative  encephalitis,  346 

meningitis,  326 

Sydenham's  chorea  (see  Cho- 
rea) 

Sympathetic  system,  cervical, 

51 

_    _  paralysis  of,  52 

-  vertebral,  46 

anatomy  of.  49 

endocrine  secre- 
tions and.  53 
-  -    symptoms  of  dis- 
turbance of,  49 

-  -  treatment  of  af- 

fections of,  53 
Synipatheticotonus,  49 
Synergia,    dependence    of,    on 

cerebellum.  64 
Syphilis,  and  cerebral  haemor- 
rhage, 389 
and    combined    sclerosis, 

275 
and  lateral  sclerosis.  228, 

234,  275 
and  periodic  epileptiform 
attacks,  275 
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Syphilis,   and   primary   optic 

atrophy,  275    - 
and  progressive  muscular 

atrophy,  219,  275 

interstitial,  of  brain,  269, 

of  cord,  271 

diagnosis  of,  273 

gummata  in,  273 

lesions  in,  271 

prognosis  of,  274 


meningo- vascularis,  269 


of  nervous  system,  266 

cerebro  -  spinal 

fluid  in,  267 

forms  of,  266 

ealvarsan  in,  269 

........  sensitization    of 

tissues  in,  276 

-- Wassermann 

te€t  in,  268 
-  parenchymatous.  266,  274 

course  of,  275 

distribution  of  spiro- 
chetes in,  by  peri- 
neural lymphatics, 
277 

latency  of  spiro- 
chetes in.  276 

stages  of,  277 

Wassermann  test  in. 

275 

Syphilitic  myelitis,  acute,  273 

Syringomyelia.  246 

diagnosis  of,  250 

--    -  etiology  of,  246 

—  pathology  of,  246 
prognosis  of,  250 

—  symptoms  of.  247 

treatment  of,  250 

Syringomyelocele,  251 


Tabes  dorsalis,  atrophy  of 
bones  in.  299 

—  Charcot's    joints    in, 

295 

clinical  course  of,  290 

crises  in.  299 

diagnosis  in,  302 

epileptiform    fits    in, 

300 

etiology  of.  284 

hypotonus  in.  288 

mechanism  of  pro- 
duction of  symp- 
toms in.  287 

ocular  symptoms  In, 

300 

—     osteo  -  arthropathies 

in.  295 
pains  in,  288,  290 


Tabes  dorsalis,  pathology  of, 
286 

perforating  ulcer  in, 

253 

preataxic    stage    in, 

291 

prognosis  of,  305 

selective     action     of 
toxin  in,  285 

symptoms  of,  287 

treatment  of,  306 

trophic    changes    in, 

293 
juvenile,  284 


Tabo-paresis,  274 

Tachycardia  in  exophthalmic 
goitre,  538 

Taste,  connections  of  nerve 
for.  96 

Tecto-spinal  tract,  7 

lesions  of,  10 

Teichopsia,  524 

Telescopic  vision,  86 

Temperature  in  cerebral  haem- 
orrhage. 395 

in  hysteria.  497 

Temporal  lobe,  functions  of.  60 

Temporo-8phenoidal  lobes,  tum- 
our* of.  365 

Tendo-Achillie  jerk,  32 

in  sciatica.  147 

Tendon  reflexes,  26,  31 

Tenth  nerve.  109 

Tetanus.    542 

-  diagnosis  of.  543 
etiology  of.  542 
pathology  of.  542 
prognosis  of,  544 

-  symptoms  of.  542 
treatment   of,    544 

antitoxic.  544 

Tetany.  449 

diagnosis  of,  450 

etiology  of,  449 

pathology  of,  449 

prognosis  of.  450 

symptoms  of.  449 

treatment  of.  451 
Thalamo-spinal  tract,  7 

lesions  of,  10 

Third  nerve,  anatomy  of,  87 

paralysis  of,  87 

Thirst,  abnormal,  in  cerebral 

tumour,  366 
Thomsen's  disease,  -472 
Thoracic  nerve,  long    124 
Thrombosis,  cerebral    401 

of  cerebral  sinuses.  408 

Thymus  gland  in  myasthenia 

gravis,  421 
Thyroid    extract    in    acrome- 
galy. 384 

gland     in     exophthalmic 

goitre,  537 
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Tumours  of  spinal  cord,  254 

diagnosis  of,  257 

localisation    of, 

257 

symptoms  of,  265 

treatment  of,  259 

varieties  of,  254 

intramedullary,  254 

Tuning-fork  tests,  528 
Twelfth  nerve,  113 


U 


Ulcers,  perforating.  293    . 
Ulnar  nerve,  course  of,  130 

.  .. paralysis  of,  131 

Uncinate  convolution,  60 

gyrus,  functions  of,  60 

tumours  of,  365 

Unconscious  mind,  479,  480 
Uniradicular  palsies,  117 
Upper  limb,  paralyses  of,  115 


Vagus,  anatomy  of,  109 

lesions  of,  110 

Vaeo-motor  neuroses,  531 

in  hysteria.  496 

in  multiple  neuritis, 

152 
of    general   distribu- 
tion,   535 
Vegetative  system   (sec  Auto- 
nomic system) 
Vertebral  arteries,  387,  388 

sympathetic    system    (sco 

Sympathetic      system, 
vertebral) 
Vertigo,  527 

-  aural.  527 
-----      diagnosis  of.  529 

prognosis  of.  529 

-  symptomH   of,   528 

treatment   of,  529 

etiology  of,  527 

-  -  lesions  producing,  64 
Vestibular  nerve,  109 

nucleus,    connections    of, 

with   cerebellar   nuclei, 

63 
Vestibulospinal    tract.    7 

lesions  of,  10 

Vibration,  sense  of,  14 
Visceral  reflexes.  27,  35 
Visual  centres,  60.  412.  414 

-  -  -  lesions  of,  86 

paths.  80 

-  -  symptoms      in      cerebral 

tumours,    353 

-  -        -  in  epilepsy.  436 
i  ii     exophthalm  i  c 

goitre,  538 


Visual  symptoms  in  hysteria, 
493 

in  migraine,  524 

Vocal  cords,  paralysis  of,  110 
Volkmann's  contracture.   136 

diagnosis  of,  138 

etiology  of.  136 

pathology  of,  137 

prognosis  of,  139 

symptoms  of,  136 

treatment  of,  139 

Vomiting    in    postdiphtheritic 

neuritis,  157 
Von  Graefe's  sign,  539 
Von   Recklinghausen's  disease, 
162 


W 


War  injuries  to  spinal  cord, 

35.  40 
Waren  Tay's  disease,  336 
Wassermann    reaction   in    in- 
terstitial   syphilis, 
268,  269 

in     parenchymatous 

syphilis,    268,    275, 
278 

modification    of,    by 

treat- 
ment,    in 
intersti- 
t i  a  1   sy- 
philis, 268 
in    paren- 
chymal- 
ous  syphi- 
lis. 268 
Wernicke's  aphasia.  418,  419 
hemiopic    pupil   reaction, 

86 
zone,  417 
"Wet  brain."   325 
Word-association  tests,  Jung's, 

70,  508 
Word-blindness,   414 
Word-deafness.  414.  416 
Wrist -drop.  156 
Writer's  cramp,  475 

—  diagnosis  of,  477 

-  prognosis  of,  478 

■  ■  seat  of  lesions  in.  476 

-  symptoms  of,  476 

-  -       treatment  of,  478 

-  writing  in,  476 
Writing  centre,  in  aphasia,  414 
in    general     paralysis    of 

insane,  280 

-  in  paralysis  agitane.  453 
-  in  writer's  cramp,  476 


Z 


Zone  of  Wernicke,  417,  418,  419 
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